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Lighting, and Electric Railway Companies 


each generated power in excess of 
100,000,000 k. w.- hours. 
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in each of these 124 companies is correct lubrication. 
A roll-call would show Gargoyle D.T.E. Oils in serv- 
ice in the majority of the country’s steam turbine in- 
stallations. 
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Ever Renewing ~ Always Extending 


Electrical Science and Weston——like inter- facilities to provide commercial and scientific 
twined creepers of the Ivy, have grown up enterprises with new models to satisfy new 
together from the same roots of old tradi- needs. Yet no new design receives final ap- 
tions—their combined researches and de- proval until it fully meets the exacting 
velopments steadily expanding with the Weston standards. No business exigency, 
requirements of industrial and commercial no commercial demand for a “just good 
progress. enough” product can alter this policy. 


Weston is ever renewing and extending its It must be right to be a Weston. 


Model 44 Magneto Tachometer 
for Power Plant, Factory and Transportation Systems 


—well exemplifies this policy. In its early form, this design was a distinct 
laboratory success, yet it required years of further development, combined 
with long endurance tests, before Weston was prepared to announce its 
universal application to commercial needs. Its wide adoption, proof of 
unerring service, signalizes its triumph over every instrument yet devised 
for the exact measurement of 
rotational speeds. 


Model 44 Speed Indicator consists of a highly refined magneto 
driven by gear, pulley, or universal joint connected to the 
apparatus being measured. This magneto generates a voltage 
directly proportional to its driven speed, the impulse being 
transmitted by cable to a Weston meter which may be cali- 
brated in R. P. M., M. P. H., or any required production units, 
machine output, etc. This indicator can be located at any 
desired point remote from the magneto. Also mounted in cast- 
iron case when required to withstand injury from shocks, 
weather exposure, etc., as in railway use. Fully explained in 
Bulletin 3007, mailed upon request. 





WESTON ELECTRICAL INSTRUMENT CORPORATION 
13 Weston Avenue Newark. N. J. 
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HE acid test of time is the one unbiased 
test for any piece of equipment. 


Nearly three years ago the Southern Cali- 
fornia Edison Company placed a number of 
NIAGARA TRANSFORMERS in service. 
The performance was closely watched. 
Every angle of operation, in so far as these 
NIAGARA’S were involved, was care- 
fully studied. 


This acid test of time, and critical perform- 
ance tests, have definitely established the 
merit of NIAGARA CURRENT TRANS- 
FORMERS, and as a result, six carloads of 
NIAGARA’S have recently been shipped 
to the Southern California Edison Company. 
Accurate, continuous and dependable per- 
formance is invariably the report of the 
companies having NIAGARA TRANS- 
FORMERS in operation. 


May we mail you a copy of our catalogue? 
Niagara Electric Improvement Corp. 


Lee Skipwith & Co., Gen. Sales Agents 
369 Lexington Ave., New York, N. Y. 
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Is Maine Asleep with an 
Ace in Her Hand ? 


Y SLOW degrees Maine is becoming aroused as to 

the importance of permitting the exportation of her 
surplus water power. The history of last winter’s efforts 
by far-sighted leaders in business and legislative circles 
to enact a regulative export law in place of the anti- 
quated Fernald statute confining even surplus hydro 
power to intrastate use is well known to our readers. 
Last week’s meeting of the New England Council at Po- 
land Spring evidenced the consideration of the inter- 
state compact idea by representatives of the power 
industry working with the council in its power committee. 
In a somewhat cryptic statement Governor Brewster 
intimated his support of this principle. 

At the November meeting of the New England Con- 
ference in Springfield, Mass., it is probable that the 
advantages of the compact plan will be favorably dis- 
cussed. The stage is being set for action at a prospec- 
tive special session of the Maine Legislature next winter. 
If politics does not interfere, the outlook will be good 
for a new deal in the Pine Tree State, assuming the co- 
operation of Massachusetts and New Hampshire. 
Meanwhile the art of power production by fuel combus 
tion progresses apace, putting an increasingly high 
premium upon imported water power. The odds are 
certainly not gaining in favor of water powers distan 
from large markets, and if progressive public opinion 
in Maine desires to trump any tricks in the interconnec- 
tion hand before the table is upset by changing economic 
conditions, early action will be necessary. 


* x * * 


What Are Public Relations ? 


ROPER development of public relations does not 

end with the appointment of a vice-president to have 
charge of them, nor does it terminate satisfactorily with 
the formation of a customers’ service bureau and a well- 
schooled commercial department. All know that pub- 
licity by press and radio, labor-saving hints for the house- 
hold, tactful sales persons, courteous cashiers and patient 
complaint clerks are proved agents for increasing good 
will, but operating departments have a major and almost 
unessayed lesson to learn. 

The meter reader who hurls a gruff reply over a 
rapidly departing shoulder in response to a customer’s 
Inquiry, the lineman who treads happily on prize flowers, 
the company truck driver who owns the road, and the 
engineer who is “not connected with that part of the 
work” when asked about a perplexing trifle, are all un- 
doing with considerable dispatch the work of many fel- 
low workers. 


Public relations are company relations; they are not 
alone objects of interest to one or another class of em- 
ployees, but to each and every one, whether it be lineman 
or president, stenographer or chief engineer. Public re- 
lations and service must both be maintained for the full 
twenty-four hours of each day. A public relations policy 
is either a gesture or an honest determination to bring a 
better understanding between utility and consumer. 


* * * * 


Publicity T hat Harms 
Instead of Helps 


UBLICITY is a very valuable adjunct to anything 

salable. People must .know about the merits or 
serviceability of an article before they will buy. Hence 
the reason for advertising. There is another kind of 
publicity, however, subtler in form and effect than out- 
and-out advertising, which appears in the reading columns 
of newspapers and other publications every so often 
because of its news value or genéral interest. For 
example, the ‘smallest lamp in the world, the largest 
locomotive ever built, the biggest power house, the high- 
est dam, the longest transmission line, will under certain 
circumstances and conditions receive space in the columns 
of the daily press. So also will the reports of earnings 
of large corporations find space in the financial pages of 
newspapers, together with other items of interest to 
investors. Experience shows that certain kinds of infor- 
mation have an effect on the market and the prices of 
stocks go up or down depending on whether the news is 
good or bad. Sometimes, therefore, facts are perverted 
with that in view. The blame does not always rest on 
the company or individual, however, because headline 
writers in newspaper offices sometimes distort the facts. 
But it is the company or individual rather than the news- 
paper that gains or loses by the publicity. 

A rather striking example of distortion of this kind 
affecting the public utility field occurred last week. New 
York daily newspapers carried this startling headline on 
September 14: Nine Hundred per Cent Stock Divi- 
dend by Pacific Lighting—Utility Declares Big Payment 
on Common Shares, Which Was Ratified on August 10.” 
The facts given in the text were also glaringly inaccu- 
rate. What actually happened was that the Pacific Light- 
ing Company of San Francisco, which controls important 
gas and electric utility properties in Los Angeles and 
vicinity, took advantage of the new California law per- 
mitting split-up of common stock without change in 
preferred stock. On September 14 the stock was quoted 
at 5924 a share on the San Francisco exchange, and the 
split-up consisted in offering 10 shares of no-par-value 
stock for one share of $100-par-value stock. When com- 
mon stock reaches so high a price as $5924 a split-up is 
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the obvious thing to bring about. But note the distor- 
tion and its possible effect on the public mind. 

If one should change a ten-dollar bill for ten ones, he 
certainly would not gain 900 per cent by the operation. 
Neither did the stockholders of the Pacific Lighting 
Company, and it is publicity of this kind, for which the 
company is not to blame, that inflames the public mind 
against public utility companies because of unheard-of 
profits. A clamor is set up for lower rates, and the 
demagogue insists that the public is being robbed. No 
such charge can be justly brought against the company 
in question. 

is, a a. 


The Permanency of Change 


HE amazingly rapid changes encountered so often 

by the electric light and power men are still taking 
place. When one has quite made up his mind that a cer- 
tain practice is fairly well established, it is high time 
to anticipate the appearance of a new factor or develop- 
ment. Nothing is constant but change. 

Where formerly rotary converters and motor-genera- 
tor sets were looked upon as the commercially suitable 
devices for obtaining direct current from an alternating- 
current supply, the growing influence of mercury-are rec- 
tifiers must now be recognized. There were in 1926 
approximately 600,000 kw. of steel-inclosed mercury-are 
rectifiers used in all fields of application. This is an 
increase of nearly 75 per cent over 1925. If installations 
proceed during the present year at the rate established 
in recent years, there will be more than 1,000,000 kw. of 
installed capacity by the end of 1927. More than 400,000 
kw. of present installations is devoted to railway service. 
The explanation given for the increase in use of this 
apparatus is higher efficiencies and increased reliability. 
Large users of rectified current, as well as street-railway 
companies and supplying utilities, may regard with 
thoughtfulness this growing practice. System and volt- 
age practices in main-line railway electrification may be 
affected. Old investigations of this type of rectifier may 
require revision to compensate for recent developments. 


<a ee 


Economic Values Recognized in 
Engineering Developments 


Ps )ST limitations prevent the accomplishment of 
many desirable results in engineering. Several 
papers presented at the Institute convention held at Del 
Monte last week brought out forcibly the importance of 
economic elements in engineering problems. The pro- 
tection of oil tanks from lightning fires, for instance, 
can be accomplished by the use of all-metal tanks, but 
this is very expensive, and the engineering solution is 
had by decreasing protection and thereby saving money 
on the installation of protective schemes. In the pro- 
tection of transmission lines from lightning it is also 
evident that a balance must be made between the cost 
of insulation and the cost of service interruptions. Other 
examples might be cited. It is encouraging to note that 
the limits and definite factors needed to balance technical 
against economic elements are well understood. The 
trend is to make complete protection the economic solu- 
tion to these problems. 

QOil-circuit-breaker papers and discussions at the 
meeting were directed toward using breakers as quick- 
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acting relays to sectionalize transmission-line units when 
trouble occurs. The problem is one of speed and not 
one of interrupting capacity. Thus a new element is 
introduced into the already diffcult circuit-breaker design 
problem which is hard to combine with the requirements 
for large interrupting capacity. A large oil breaker 
cannot well function as a quick-acting relay. 

Other papers and discussions dealt with planning elec- 
trical systems on the basis of surveys and studies pro 
jected well into the future. Representatives of the 
telephone industry made many points of value to 
engineers in the light and power field.. Research work 
on lightning, vacuum switches, machinery and transmis- 
sion lines was explained which showed that rapid progress 
is being made toward a complete knowledge of ionization, 
dielectric and electromagnetic phenomena. One of these 
days a quantitative and rounded knowledge of electricity 
will be achieved under the guidance of which engineers 
may do their work safely and economically. The justifi- 
cation presented at these good Institute meetings for this 
prophecy is unmistakable. 


* *« -K * 


Attacking the People’s Savings 


SSAULTS upon public utilities amount to nothing 
less than attacks on the hard-won savings of millions 
of men and women. Self-seeking politicians and dem- 
agogues will make these attacks at their peril, once the 
public grasps the connection between such agitation and 
the credit of those essential enterprises which are today 
so largely built upon the dollars of the small investor. 
It is well known within the electrical industry that enor- 
mous sums deposited with life insurance companies, sav- 
ings banks, trust organizations and agencies are at work 
in the maintenance and development of electrical service 
in all its forms, but it is vitally important that the public 
at large shall realize its stake in the utility field. 

When an ambitious politician establishes an office 
and broadcasts an apparently limitless amount of “bunk” 
about a non-existent national electric power monopoly 
and seeks to discredit the achievements and motives of 
a great and honorable industry, he is assaulting the sav- 
ings of millions of people, even if the immediate effect 
of any particular tirade is as widely scattered as the out- 
put of an individual transmitting aérial. 

It is the duty of the light and power industry to see 
to it that the local publics throughout the country under- 
stand the animus of the demagogue when such attacks 
reach a point where to ignore them may lead the people 
to assume that they have some basis of truth. No in- 
dustry representing many billions of dollars invested is 
beyond all criticism, but the moral health of the electrical 
business is so high in tone that every right-minded and 
intelligent person in it should resent unfair attacks, 
whether in Congress next winter or elsewhere. For 
years the utilities have been telling their story with in- 
creasing effectiveness to the public at large through pro- 
gressive management, information bureaus, _ better- 
trained employees, improved service and decreasing 
prices. Customer ownership has made tremendous head- 
way and now exerts a political power little realized by the 
unscrupulous agitator. The task, however, is as per- 
petual as that of maintaining bodily health through sound 
living and progressive mental habits. We have become a 
nation of investors, and the responsibility for safeguard 
ing John and Mary’s savings now falls in part upon 
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our own industry and increases daily. There are many 
avenues of defense against unwarranted: attacks upon 
‘his industry, but when the time comes to traverse these, 
let us not fail to include this one in our journey as we 
vo forward to meet the enemies of private initiative and 
thrift who seek to discredit one of the soundest enter- 
prises ever created for the benefit of mankind by trying 
to hoodwink the people into government ownership. 


The Industry Ties in with 
the Reorganized S.E.D. 


N”® MEETING held in the electrical industry in 
1 N recent years has set a more notable milestone than 
the first gathering of the reorganized directorate of the 
Society for Electrical Development last week. It 
marked the triumph of an ideal that has been struggling 
for acceptance for fourteen years. For it was in 1913 
that, under the inspirational leadership of J. Robert 
Crouse, the long-discussed idea of establishing a co- 
operative institution for the development of the electrical 
market took tangible form in the organization of the 
S.E.D. And from that time to this the society has 
waged an uphill fight against an almost continual dis- 
couragement that would have long since brought defeat 
byt for the loyal and persistent support of that sturdy 
little band of directors who have refused consistently to 
have that ideal counted out. 

The reasons for all this trouble are easily written. The 
war came within a year, and market development was 
first not needed and then frowned upon. Then through 
unfortunate administration the society became gradually 
embroiled in various ways with other groups within the 
industry, and eredit for much good service rendered was 
sacrificed to criticism. Always there was a fundamental 
weakness in that the S.E.D. was a loose-pulley operation. 
With no orderly relationship to the organized industry, 
co-ordination was impossible. Finally came _ acute 
financial embarrassment, and the industry thought that 
the S.E.D. was done. But in the short space of nine 
months, through the genius and courage of W. W. 
Freeman, a complete reorganization has been effected. 

The society has now been officially tied in with all the 
major national associations of the industry and with the 
leagues. The presidents and managing directors of these 
organizations sit on the society board, so that industry 
co-operation becomes automatic. This board now pro- 
vides an informal council of the industry where the 
inen responsible for the national association work will 
also be responsible for the co-operative development of 
the industry. Meanwhile through a bond issue the 
society has been refinanced and starts the new era with 
all debts paid and money in the bank. The appointment 
of Kenneth A. McIntyre as managing director ends the 
long uncertainty as to who is to head the staff. It 
should give general satisfaction. Much of the future 
work must be done through the leagues. No man has 
done more for league development than he. His long 
experience through the vicissitudes of recent years has 
heen splendid training for the job. 

he industry should be tremendously encouraged. The 
new directorate has taken hold with energy and purpose 
and the work should go forward promptly. The society 
is now entitled to the confidence and support of every 
electrical man and company. 
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The Mechanics of Cable Failure 


AUSES of the failure of the dielectric of cables 

properly to insulate the conductors in the cable 
from each other and from ground provide a subject 
that calls eagerly for research. In this number of the 
ExrectricaL Wortp Luigi Emanueli of the Pirelli Cable 
Company relates most enlightening observations made 
in his laboratories. Signor Emanueli has observed the 
importance of the quantity of occluded gases in the 
dielectric as it affects the susceptibility to failure of the 
cables. Gases. in a cable subjected to a high potential, 
are readily ionized by the electrostatic field and, with 
the impregnating compound. form emulsions of extreme 
turbulence. In addition the electrostatic field forces 
the gas through the paper of the dielectric, creating 
a path of reduced resistance which leads ultimately to the 
failure of the cable. The influence of the electrostatic 
field upon the insulating oil itself is demonstrated in 
the same series of experiments. 

Cable joints. cable structure, methods of installation, 
duct lines and trench placement have all received at- 
tention and have been the subject of imnumerable ex- 
periments, but there is also needed the viewpoint of the 
research man, the logic of imagination. 

The growth of our urban communities, the use of 
high potentials and the increasing demands of our com- 
plex civilization will require the use of more cable for 
use with high voltages. and the need for improved, usable 
information on this subject is great. Signor Emanueli 
has contributed widely to the augumentation of under- 
standing. Now arises the demand for more laboratory 
work and more clear engineering thought on this im- 


portant subject. 
* * * * 


More Data on Electric 
IV ater Heating 


LL. power companies are intensely interested in any 
electrical appliance that can be sold to residential 
customers and thereby broaden the use of electric service 
in the home. The electric water heater is probably the 
heaviest energy consumer which it is practicable to offer 
domestic users, and a number of companies have found 
this a profitable load. Others are asking for more data. 
The tests which are to be conducted in California by the 
water-heating committee of the N.E.L.A. Commercial 
Section are therefore extremely important to all electric 
utilities. These tests will be supplemented by individual 
company investigations carried on in other sections of 
the country to determine the effect of different climatic 
conditions and thereby afford a basis for comprehensive 
comparison. 

Benefiting by experience gained in the range survey, 
W. C. McWhinney, chairman of the water-heating com- 
mittee, has mapped out a very definite program of tests 
which will provide all of the essential information neces- 
sary to an intelligent study of this load. Tests will be 
conducted on high-wattage and low-wattage heaters, 
manually and automatically controlled, the use of throw- 
over switches and peak limiters and different combina- 
tions of these. 

From these data it will be possible to determine the 
tvpe and size of electric water heater which should be 
recommended for a given service, the effect of the load 
on the system and what rate should be offered to get 
the business. 
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Harold 
Babbitt 
Smith 


Electrical engineer and 
educator, whose quest 
of the unknown has 
inspired both  practi- 
tioners and students 
for more than a gen- 
eration. 


O SERVE with distinction in 
engineering education, practice 
and research from the outset of one’s 
protessional career is a _ privilege 
built on great exactions. When such 
service is rendered by an engineer 
with the untiring enthusiasm of the 
scientist, its influence passes beyond 
methods of measurement. For a 
generation and over Prof. Harold 
B. Smith, director of the depart- 
ment of electrical engineering at the 
Worcester Polytechnic Institute, has 
exemplified a triple leadership in 
investigation, practice and education 
which has won him high regard in 
professional circles and an honored 
reputation as a pioneer in high- 
voltage and dielectric technique. 
Professor Smith was born in 1869 
at Barre, Mass. He received an 
M.E. from Cornell University in 
1891 and after two years of post- 
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graduate study and teaching, with a 
period of engineering work for the 
Elektron Manufacturing Company 
of Springfield, Mass., became profes- 
sor and director of the department 
of electrical engineering at Purdue 
University in 1893. In 1896 he was 
placed in charge of the correspond- 
ing department at Worcester. Since 
1905 Professor Smith has served 
the Westinghouse company as elec- 
trical engineer, designer and con- 
sultant. He has ‘carried on a long 
series of engineering researches in 
the high-voltage field, including 
pioneer construction of ultra-poten- 
tial power transformers and insula- 
tors embodying advanced concep- 
tions of dielectric phenomena and 
stress distribution in design. His 
backing has helped to push along 
important high-tension developments 
in the Westinghouse organization, 


and his support has constantly been 
of value to progress in the field of 
solid dielectrics. 

A member of many learned 
societies interested in engineering, 
science and education in America 
and abroad, Professor Smith is a 
fellow, past director and past vice- 
president of the A.I.E.E., besides 
being chairman of the sections com- 


mittee. During the World War he 
Was an associate member of the 
United States Naval Consulting 


Board and consulting engineer with 
a special naval board on anti-sub- 
marine devices. In 1904 he headed 
the group jury of awards in elec- 
trical engineering at the Louisiana 
Purchase Exposition. His contri- 
butions to the literature of science 
and engineering include important 
A.I.E.E. papers and monographs be- 
fore other organizations. 
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Gas Films in High-Tension Cables’ 


Tests show that bombardment of compound by gaseous ions causes 


air emulsion and forces path through impregnated paper 


fiber, leading eventually to dielectric breakdown 


By Luict EMANUELI 
Chief Engineer Pirelli Company, Milan, Italy 


HE seriousness of gas films in cable dielectric and 
the fact that a rise in temperature may very notice- 
ably increase the volume of gas trapped in the 
cable have been demonstrated before.t The latter may 
be readily understood by keeping in mind that the in- 
sulating compound, when it expands under increasing 
temperature, forces the lead sheath outward, thus increas- 
ing its diameter. With subsequent cooling and contrac- 
tion of the compound, the diameter of the lead sheath 
does nut decrease, owing to the nature of this metal, 
which is more viscous than elastic. 
One method of detecting the quantity of gas trapped 
in a cable, or at least of gaining an idea of the effects 
*Translation of a paper presented to the First Congress of the 
Union Internationale des Producteurs et Distributeurs d’Energie 
Electrique. Further study and more experiments are being made 
by the author on this subject, which is of the greatest importance 
in cable life. 
1L. Emanueli, L’Elettrotecnica, Vol. 9, page 606, 1922. 
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produced, involves measuring the change in power factor 
with different voltages. At room temperature and with 
gradients which are not too high, the dielectric used in 
high-tension cables (paper, impregnated with insulating 
compound, mostly mineral oils) gives a power factor 
practically independent of the applied voltage. How- 
ever, if some films or bubbles of gas are occluded in the 
insulation, the power factor increases when the ionization 
voltage is reached and the change with voltage may 
provide the means of calculating the energy lost in the 
gas films. 

Practically all mineral oils have a cotangent ¢ which 
is nearly constant? at low temperatures, but which at 
temperatures above 50 to 60 deg. C. increases sharply 
with the applied voltage; the higher the temperature the 


Conference Internationale des Grands Reseaux 


1925. Communication No. 64. 


*L. Emanueli, 
Electriques, Paris, 
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Ky. 
FIC 1—CHANGE OF DIELECTRIC PHASE ANGLE 
WITH VOLTAGE 


|. Curve a refers to the cotangent ¢ of a 
three-conductor cable at 17 deg. C with one 
conductor energized and the two other con- 
ductors and the lead sheath grounded. The 
constant part of the curve is attributable to 
the dielectric viscosity of the solid part of 
the insulation; the variable part is due to 
the gas films. The second part is a func- 
tion of the previous history of the cable. 
Curve b gives cotangent @# for the same 
cable after heating up to 65 deg. C. 

2. The difference between cotangent ¢ at 
4,000 volts per millimeter (average) and 


30 
t°C 


FIG, 2—DIFFERENCE BETWEEN PHASE ANGLES 
AT TWO GRADIENTS 


that at 800 volts per millimeter (average) 
for a three-conductor cable is indicated. 
It is assumed that at 800 volts. per 


millimeter the cotangent ¢@ should have the 
same value as for very low tensions. At 
low temperatures the difference of cotan- 
gent # reaches a very high figure; it 
diminished with increasing temperatures, 
because the compound expands and thus 
compresses the gas films. The gas, at 
higher pressure, is ionized only at higher 
voltages, and with the same gradient gives 
smaller energy losses. The volume of gas 
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°C 
3—POWER FACTOR VARIATION 

QUANTITY OF OCCLUDED GAS 
diminishes also, for the reason that it goes 
into solution in the compound. The energy 
losses caused by the ionization of the gas 
have a tendency to be reduced to zero. The 
curve of the change in cotangent ¢ would 
pass through zero following the dotted line 
if other phenomena, due to the compound 
and not to the gas, did not take place. 

3. Changes,of cotangent @ for several 
cables having the same kind of insulating 
compound, but-with different degrees of im- 
pregnation or occluded gas are shown by 
the accompanying curves. 


FIG. WITH 
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suarper the curve. For this reason, above 50 deg. C. 
the curve of the change in cotangent @ (Fig. 2) in- 
creases with higher temperatures. The shape of the curve 
is thus V-shaped, with a minimum at about 50 deg. C. 
The first part, Which corresponds to lower temperatures, 
depends almost wholly upon the quantity of air dis- 
tributed through the dielectric, and varies with different 
cables, depending upon the degree of saturation. The 
second part, above 50 deg. C., is generally dependent upon 
the quality of the compound, and is virtually constant for 
cables manufactured in the same way. 

All that has been mentioned with regard to the co- 
tangent @ applies only to rapidly rising temperatures. 
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rig. 4—CHANGES IN PHASE ANGLE WITH LENGTH OF HEATING 

Increase of cotangent ¢ when gradient is raised from 800 to 
1,000 volts per millimeter (20 to 100 volts per mil) as a function 
of the temperatures: (a) for a cable heated up quickly; (b) for 
u cable heated up slowly. 


If, instead, the cable is submitted for a long time to high 
temperatures the change in the cotangent increases to a 
value which afterward remains quite constant. This 
appears to be due to the fact that with an increase of 
temperature and consequent increase in volume of the 
compound the pressure in the gas films increases suffi- 
ciently to force them into solution with the compound. 
The pressure deforms the sheath very slowly and thus 
decreases slowly, so that the gas is released from the 
compound. After a long enough period of time has 
elapsed the pressure should not be much greater than 
atmospheric and the volume of free gas should be very 
nearly that of the gas in the dielectric at the low initial 
temperature. 

Assuming the explanation given to be correct, a cable 
that has been heated for a short time should not be dam- 
aged as much as a cable that has been heated for a long 
time, when brought back to a low temperature. This is 
corroborated by data plotted herewith. 

The volume of gas that can be entrapped while manu- 
facturing an extra-high-tension cable of the usual type 
was determined during the construction of a cable of 
the hollow-core type, filled with fluid oil.* Hydrostatic 
pressure was applied at the end of a length of this cable, 
the pressure being transmitted along the hollow center 
of the conductor to every point of the cable, compressing 
the gas films and reducing their volume. It is evident 
that the quantity of oil that must be added to the cable 
to increase the hydrostatic pressure is the same as the 
decrease in volume of the gas bubbles, and that, if the 
amount of this decrease is known, the total volume of gas 
in the cable when it is at working pressure may be 
computed. The necessary corrections must be made to 
allow for the elastic expansion of the lead sheath, which 
is not small. 

The first interesting conclusion derived was that the 
volume of gas in the cable is proportional to the change 





*‘L. Emanueli, L’Elettrotecnica, Vol. 12, page 18, 1925. 
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a temperature of 20 deg. C. 


in cotangent ¢. In the type of cable in which the test 
was made it is possible to have nearly perfect impregna- 
tion. The data given were obtained when conditions had 
purposely been made worse than usual. To secure an 
idea of what happens in usual types of cable, it 1s neces- 
sary to make an extrapolation of the straight line of 
Fig. 7 and to calculate the quantity of gas from the 
value of the changes in cotangent ¢, which are usually 
measured. This extrapolation leads to the conclusion 
that the usual volume of gas occluded in the dielectric at 
amounts to a value of be- 
tween 0.5 and 1.5 per cent of the total volume of the 
dielectric. The smaller figure corresponds to cables 
with a small diameter; the larger to cables with a large 
cliameter. 

What happens in the gas bubbles distributed through 
the insulation is not well known, and it is probable that 
no theory exists that may clearly explain how the pres- 
ence of gas films causes, in many instances, the 
breakdown of the cable. It is also probable that the 
phenomenon follows more than one law. 


COMPOUND (AFFECTED BY IONIZED AIR 


It has never been demonstrated that the charring of 
the surfaces between which the gas bubbles are trapped 
is due to the energy losses in the bubbles. Tests made 
with high frequency to dissipate a greater amount of 
energy in the gas bubbles, under ionization, have given 
negative results. 

In an effort to explain this phenomenon, I have tried 
to reproduce it in the following way: 

A glass container, full of water, was put on a glass 
plate standing on a metal plate (Fig. 8). Between the 
metal plate and the water in the container (correspond- 
ing to the plates of a condenser) an alternating voltage 
was applied. Before putting the container on the glass 
plate a film of the compound used in the impregnation of 
the high-tension cables. was applied on the glass plate. 
The container was put in place in such a way as to leave 
a bubble of air in the center of the surface of contact 
between the plates and the bottom of the container. A 
close observation of the bubble could be made through 
the water of the container, and a picture could be easily 
taken by removing the metal electrode on the bottom. 

Accompanying illustrations show the appearance oi 





FIG. 5 
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an air bubble viewed perpendicularly to the watéf sur- 
face of the container after applying a gradually increas- 
ing voltage. The bubble is ionized and becomes the 
center of the well-known glow light. At a voltage only 
slightly greater than the ionization voltage the insulating 
compound is violently shaken and a great number of 
small air bubbles are mixed up with the compound, pro- 
ducing a sort of foam or emulsion of air and oil. 


BuBBLES PROJECTED THROUGH INSULATION 


This transformation of the bubble (which, in this in- 
stance, because of the presence of the glass surfaces, 
was allowed to expand only in the direction perpendicu- 
lar to the electrostatic field) suggested the idea that there 
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might have been some expansion of the air in the direc- 
tion of the field if a porous materia! had been used 
instead of glass. Tests showed this hypothesis to be 
correct. 

The glass plate of the preceding experiment was re- 
placed by a composite dielectric consisting of several 
sheets of well-dried paper impregnated with insulating 
compound. Great care was taken to avoid gas occlusions. 
On the layer, covered with a thin coat of insulating com- 
pound, the glass container was set, as in the first test, 
in such a way as to have a bubble of air trapped between 
the bottom of the container and the upper surface of the 
layers of compounded paper. When the tension was 
applied between the two electrodes, the effect observed 
through the water of the first electrode was exactly the 
same as in the first test. After the voltage had been 
applied for a considerable period and the air bubble had 
been transformed into a larger one composed of very thin 
foam, the glass container was taken away and the foam 
covering the layer of paper was removed. By looking 
at the paper against the light, it was possible to see some 
small gas bubbles under the first paper sheet in a posi- 
tion corresponding to the upper large bubble of foam. 
When the first layer of paper was removed, a few bub- 


stopping the test after a short period of time to observe 
if the air were passing through the first layer of paper, it 
was continued for a long time with the purpose of observ- 
ing the air bubble through the water of the container. 
In this instance a small stain was observed on the sur- 
face of the paper layer at a point included in the air 
bubble, just as if the compound had been projected from 
the paper sheet at this point. After a certain time the 
point became bright and an electric discharge started 
from it, branching out in a tree-shaped figure on the 
bottom of the container. When the voltage was kept on, 
the discharge always became brighter, and a second shin- 
ing point, not very far away from the first one and con- 
nected with it by branched discharge, was observed in 
transparence between the first and the second sheet. 

In a few instances, after a certain length of time, it 
was possible to observe still another bright spot of light 
at a point that seemed to be lower but near the first 
two. The brightness and the tree-shaped discharge in 
the air bubble under the container increased rapidly, and 
finally the glass was punctured. If, instead, the test were 
stopped immediately after the brightness showed in cor- 
respondence with the black stain, it was noticed that the 
paper sheet had, in that point, a small pinhole, which 
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transparent foam 


B AND C—AIR BUBBLE ON FILM OF COMPOUND AFTER BEING SUBJECTED TO 45 KV. FOR ONE, 45 AND 420 MINUTES RESPECTIVELY 


caused by the elec- 


trical agitation of the compound comes out black 


bles were observed between the i” the illustration. 


second and the third sheet under — ene 
the large bubble. It was then 
figured that if the gas found between the layers was the 
air contained in the upper bubble, which had been pushed 
through several layers, the phenomenon would have been 
produced in a much quicker and easier way, by using a 
porous paper impregnated with fluid oil, which would not 
occlude too much air in the pores of the paper. 

A third test, using filter paper impregnated with trans- 
former oil, was then made. In this instance, too, a great 
quantity of small gas bubbles was found under the first 
and the second paper sheets after a few moments of 
applied voltage, thus confirming the anticipations. Be- 
cause of the great fluidity of the oil, the bubble included 
hetween the bottom of the container and the upper sur- 
tace of the paper layers was very movable and, as a result 
of the shaking produced by the applied voltage, the bub- 
bles under the different layers of paper changed continu- 
ally in position. It was thus proved without any doubt 
that the air forming the upper bubble was forced gradu- 

ly through the sheets of paper in the direction of the 
applied electrostatic field. 

This experiment seems to give an explanation of an- 
other one that was made in the same laboratory a long 
time ago. The latter was very similar to the second one 
hitherto described, with the difference that instead of 


composed of an 
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The bubble shown was slowly 
changed by the applied voltage into a much larger 
emulsion of 
yubbles suspended in the insulating compound, 


could be detected only with a 
strong lens and which had no 
traces of scarring. The probable 
explanation of this last test may be given from the re- 
sults of the first two. The air of the bubble is carried 
through the paper sheets for the most part, and probably 
only through those points that allow an easier path, due to 
the greater local porosity. This path becomes gradually 
‘asier, due to the fact that the compound, which fills the 
pores of the paper, is carried along by the molecules of 
the gas. In this way a bubble is formed under the first 
paper sheet, and in a similar way passes through to the 
second, the third, and so on. There is no doubt that the 
paths through the various sheets of paper need not 
coincide. 

The stream of gaseous ions that passes through the 
path opened in the first layer of paper finds a barrier in 
the second layer. The stream pushes away and makes, 
all around, an emulsion of the compound, thus creating 
a gas film between the first and the second layers. A 
point more permeable to the compound is, in a way, 
“searched” for on the second layer. As soon as this 
point is found, the bombardment of gaseous ions pushes 
away the compound, and when the path is made still 
more permeable, the gas is pushed between the second 
and the third layers, and so on. The pinholes found in 
the paper are probably due to the breaking of the fiber 


very small air 
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barriers by the gaseous ions. If, by extending itself in the 
direction of the field, the dissipated energy increases, 
such a temperature can occur as to produce the bright 
points observed, and those tree-shaped carbonizations 
which, in cables, are so often noticeable at points near 
a failure. 


ELECTROSTATIC DISPLACEMENT OF COMPOUND 


Tree-shaped carbonizations in cable insulation have 
been reproduced only jn a few of the tests made. In 
all of them, however, after the condenser plates had beet 
taken apart and the paper sheets carefully removed, one 
from the other, signs of the discharges on the paper 
were noticeable at the points where the tree-shaped dis- 
charge had been observed by transparence through the 
paper. It appeared as though the layer of compound on 
the paper had been carried away all along the surface 
followed by the discharge. 

This last phenomenon does not seem to be due to heat- 
ing, but instead to the fact that the compound is carried 
away by the ions of the gas, as shown in the following 
test, which can be easily made. An alternating elec- 
trostatic field is impressed between a needle and a metal 
plate separated by about ten sheets of paper, impregnated 
with a heavy compound such as that used in high-tension 
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just as though a 
stream of air 
were coming out 
from the needle. 
The compound 
is also pushed 
out of the spaces 
between the paper fibers, being carried away most ener- 
getically where the stream coming out from the needle 
is greatest. 

Puncture, under the action of an alternating field, 
seems to be produced by gaseous ions from the needle 
bombarding and pushing aside the compound on the sur- 
face of the paper under and around the point; then, 
little by little, the ions enter the various layers, choosing 
the mechanically easiest passage and thus creating some 
canals through which the compound is substituted by the 
gas projected by the needle. The barriers made by the 
paper fibers are turned around or destroyed little by 
little by the ionic bombardment. The discharge resulting 
from gaseous inclusions in the insulation of a cable seems 
to be due to the bombardment by gaseous ions and sub- 
sequent propagation of them through the dielectric, 
following the paths of smallest resistance. This applied 
to the barriers made by either compound or paper fiber, 
the latter being the stronger. This phenomenon explains 
the tree-shaped carbonization and also the effect of time 
of overvoltage application. 

The tests have shown, without any doubt, that the 
greater the dimensions of the gas bubbles in the direc- 
tion of the electric field the more conspicuous are the 


FIG. 7—DIFFERENCES IN POWER FACTOR VARI- 
ATION WITH QUANTITY OF OCCLUDED GAS 
The abscissas give the difference in 

cotangent ¢ from an average gradient of 

4,000 volts per millimeter to 800 volts per 

millimeter. The ordinates give the ratio 

between the volume of the gas and the 
total volume of the dielectric. 
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phenomena mentioned. A very thin film requires a 
much higher voltage gradient than a thick one to produce 
a gas emulsion or force the gas through the paper. 
Therefore it is very probable that a critical voltage 
gradient should exist, depending upon the thickness of 
the gaseous bubbles. The probability of a critical 
gradient would explain why high-tension cables are 
working perfectly at higher voltages than that required 
to reproduce ionization. 

The foregoing phenomena also afford an explanation 
of why the single-conductor cable gives better results 
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FIG. 8—ARRANGEMENT OF APPARATUS FOR STUDYING EFFECT OF GAS 
BUBBLE IN COMPOUND UNDER VOLTAGE STRESS 


than the three-conductor cable. In the latter type, it is 
very easy to find relatively large voids because, due to 
the larger diameter, it is easier to have wrinkles in the 
insulation when bending the cables. Furthermore, the 
three conductors forming the cable may move with 
respect to one another, thus increasing the empty spaces 
between the cores and the fillers. The success of three- 
conductor cables having the conductors covered with a 
metallic layer is probably due to the fact that the forma- 
tion of empty spaces along the surface of the paper 
layers is not dangerous, as they are out of the electro- 
static field. When tangential stresses are present in a 
cable, they may affect some gas films occluded between 
layers of paper just along their greatest dimension, and 
thus produce tree-shaped discharges, which will move 
between the various layers without finding any barrier. 
This happens particularly in joints. 

It is evident that something must be added regarding 
the quality of the insulating compound used to impreg- 
nate a cable. If the compound is rather viscous, it is 
difficult to move it; and it represents a good barrier 
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FIG. 9—ARRANGEMENT OF ELECTRODES AND MATERIAL FOR TEST OF 
DIELECTRIC DISPLACEMENT 


against the bombardment of gaseous ions. If the com- 
pound is liquid, it may be easily pushed away, but it has 
a tendency to refill the paths that may have been formed 
through its mass. From this may come the explanation 
of the much better results which the fluid oils rather 
than viscous compounds seem to give when used in calles 
and in joints. 
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Power and Irrigation Combine 


in Melones Development 


Pacific Gas & Electric Company builds power plant and pays 


irrigation districts’ water rental. 


Low load factor and 


block-load operation dictated simplicity and economy op 


By E. A. CRELLIN 


Assistant Engineer Division of Hydro-Electric and Transmission 
Engineering, Pacific Gas & Electric Company, 
San Francisco, Cal. 





MELONES DAM ON THE STANISLAUS RIVER, CALIFORNIA, IS USED FOR BOTH IRRIGATION AND POWER 


HE Melones power house of the Pacific Gas & 

Electric Company on the Stanislaus River about 10 

miles from Sonora, Cal., is a part of a combined 
hydro-electric and irrigation project undertaken jointly 
by two interests—the Oakdale and South San Joaquin 
Irrigation Districts and the Pacific Gas & Electric Com- 
pany, successor to the Sierra & San Francisco Power 
Company. Such a joining of forces makes for the best 
possible economic use of natural resources, to the mu- 
tual benefit of all concerned. It gives to the irrigation 
district the full financial benefit of its electrical by- 
product without diverting any capital from its primary 
object and has the further advantage that it does not 
divert the attenticn of the irrigation directors from their 
primary problem. 

Che irrigation districts have built the Melones dam at a 
cost of $2,200,000 to store 112,000 acre-ft. of water, while 
the Pacific Gas & Electric Company expended $2,500,000 
lor a power house, which will utilize the impounded 
water. The power company has agreed to pay the irriga- 
tion districts for the use of water a total sum of 
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$5,175,000 serially over a period of 40 years, or approxi- 
mately $130,000 annually, which is sufficient to pay 
interest on the districts’ bonded indebtedness and retire 
the investment at the end of the 40-year period. The 
power company has agreed to allow the districts free use 
of the water now stored by the company, amounting to 
35,000 acre-ft., in two reservoirs higher up on the stream 
and whatever additional water it may store in the future; 
plans are now under way for the creation of 60,000 
acre-ft. of additional storage. The districts will control 
the river flow from March 1 to Nov. 1 and the power 
company will control it the remainder of the year. 

The Melones dam is of the constant radius arch type, 
191 ft. high, with a crest length of 591 ft. The irriga- 
tion outlet is located approximately 400 ft. below the dam 
and consists of four 60-in. Pelton balanced needle valves. 
Spillway capacity for double the maximum recorded 
flood of 60,000 sec.-ft. was provided by nine drum-type 
spillway gates, each 12 ft. high by 57 ft. long. 

The Melones power house is constructed of rein- 
forced concrete and steel. and houses two 17,900-hp. 
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vertical turbines, which will operate under a head rang- 
ing from 235 ft. to 140 ft., depending upon the amount 
of water in the reservoir. The turbines are direct con- 
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SWITCHING AND BUS ARRANGEMENTS AT MELONES POWER HOUS! 
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HIGH-TENSION EQUIPMENT 
ON HILLSIDE BACK OF 
POWER HOUSE 


sat, Kelemen. Aaeeiaa 


nected to two 13,500-kva. generators. Construction wor! 
was taken up by the power company just below the 
irrigation outlet, at which point a butterfly valve 11 ft. ¢ 
in. in diameter was installed in the pressure tunnel. The 
tunnel is of concrete-lined horseshoe section 12 ft. high 
and 12 ft. maximum width and is carried on a slope ot 
4+ ft. per 1,000 ft. for a distance of 4,145 ft., at which 
point it drops 83 ft. in elevation on a 14 to 1 incline, 
thence continuing on a level grade approximately 300 ft. 
to a concrete manifold, from which two 8-ft. 6-in. per 
stocks lead to the turbines. 


GENERATING EQUIPMENT 


The choice of generating equipment was governed by 
the hydraulic conditions and the relation of the plant to 
the system to which it is connected. The water-flow 
schedule required by the irrigation districts, coupled with 
the variable head encountered as the storage water is 
withdrawn, predetermined the annual plant output and 
fixed the generating capacity at about 27,000 kva. Two 
units were installed, each rated at 13,500 kva., 6,600 
volts, 277 r.p.m., 0.90 power factor. The kilowatt out 
put of the plant will vary over a wide range, depending 
upon water conditions, but inasmuch as it is necessar\ 
to pass the water through the plant for irrigation uses, 
both units will be in operation a large percentage of the 
time, even at reduced heads. 

The annual load factor of the plant will be low. 
For this reason no spare generating capacity has 
been installed as insurance against shutdowns for 
repairs or to carry peak loads. This lack of standby 
capacity is further justified by the fact that the 
plant with its 27,000 kva. of installed capacity rep- 
resents only 6.5 per cent of the in- en 
stalled hydro- electric generating ca- _-~ 
pacity of the Pacific Gas ra pete 
& Electric system, which Fs al 
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: is still further backed up with 
| a large steam reserve. 

| Each turbine is equipped 
| with a relief valve capable of 
passing all of the water taken 
by the turbine at full gate 
opening and there is no surge chamber in the water con- 
duit. A surge chamber is not desirable on a plant having 
a wide variation in head, because it will cause large 
fluctuations in the head on the unit when operating 
during the low water period, as it is not practical to pro- 
vide a variable spillway elevation. 

With the system of hydro plant operation employed 
by the Pacific Gas & Electric Company, no governing 
will be required at Melones power house; the units wil! 
carry a block load determined by the head and water re- 
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RECENTLY COMPLETED PLANT OF PACIFIC GAS & ELECTRIC COMPANY 
quirements for irrigation purposes. The relief valves 
are arranged for convenient conversion to synchronous 
bypass valves and will permit the plant to govern should 
it ever become necessary to operate it isolated from the 
rest of the system. Ina plant supplying water for irriga- 
tion, the water-wasting nature of a synchronous bypass 
valve is unimportant, as the water must be fed into the 
stream to meet the irrigation requirements. 

The entire policy governing the design of the plant 
was simplicity and convenience of arrangement, coupled 
with low cost of installation. The two generating units 
feed a single bank of three 9,000-kva. transformers, 
which step the voltage up to 110 kv. for feeding into the 
110-kv. transmission network of the system. A spare 
transformer is so arranged that it may be switched in to 
replace any unit requiring inspection or repairs. It was 
found that, in addition to affording a more simplified 
arrangement, the single bank of large transformers had 
a higher efficiency at half load than the smaller trans- 
formers would have at full load, which was a further 
justification for the single bank. 

The entire arrangement of the plant lends itself to 
convenient operation. The possibility of high tail-water 
during the flood season made it necessary to place the 
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generator floor well above the turbine floor, and for that 
reason all parts requiring frequent attention dre on the 
main generator floor convenient to the switchboard room, 
making it unnecessary for the operator to visit the lower 
floors except for periodic routine inspection and oiling. 





Undervoltage Protection 
By D. W. McLENEGAN 


Industrial Engineering Department, 
General Electric Company 

=. industrial plants are troubled by synchronous 

motors dropping out of step because of occasional 
severe variations in the supply voltage. Since these 
voltage dips are usually of very short duration, of the 
order of one’second, there has been a tendene¢y to use 
the time-delay push button on synchronous‘ motor 
starters, with the expectation of eliminating the inter- 
ruptions caused by undervoltage. The time-delay push 
button used with synchronous motors will undoubtedly 
prevent many shutdowns now experienced where in- 
stantaneous undervoltage releases are used, but it will 
not always be as effective as with induction motors. 

Two conditions must be considered in using time-delay 
undervoltage devices with synchronous motors : 

1. If the voltage drop is not of sufficient magnitude or 
duration to throw the motor out of step when operating 
with load, a time-delay undervoltage device will function 
as advantageously as it does when used with an induction 
motor. The time-delay undervoltage relay will avoid 
the interruptions that are caused by instantaneous under- 
voltage relays opening the circuit at too high a voltage. 

2. If the voltage dip is sufficient (slow-speed motors, 
approximately 35 per cent voltage drop; high-speed 
motors, approximately 50 per cent voltage drop) to 
throw the motor out of synchronism, conditions are 
changed. Assuming that a time-delay undervoltage de- 
vice is used to keep the line switch closed during a briet 
voltage fluctuation, the return of normal voltage will 
find the motor operating below synchronous speed, but 
with full excitation. The excitation circuit remains 
closed, because the field switch is either manually operated 
or is of the contactor type, which opens only at very 
low voltages. In general, high-speed synchronous motors 
will develop sufficient torque on the squirrel-cage start- 
ting winding to pick up speed and resynchronize within 
a few seconds. However, a heavy pulsating current 
will be drawn from the line while the motor is operating 
at reduced speed with full excitation. The resynchroniz- 
ing can be made easier if the excitation is temporarily 
cut off. The slow-speed motors (for air compressors, 
ammonia compressors, Jordan drives, etc.) will merely 
stall, since the torque developed by the squirrel-cage 
windings is comparatively low. Such motors can return 
to synchronous speed, after dropping out of step due 
to undervoltage, only if both the excitation and the load 
are removed. Relays are available for taking off the 
excitatidn. The load also can be automatically removed 
in a few cases such as air compressor drivés, but auto- 
matic unloading valves are not available for ammonia 
compressors. For this reason the- advantage of time- 
delay undervoltage protection in refrigerating plants and 
on synchronous,motors driving mechanical loads such 
as line shafts,isilimited to cases where the voltage varia- 
tions are coniparatively small and not of sufficient dura- 
tion to throw the motor out of step. 
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Power Trash-Rack Rake Used 
by Wisconsin Utility 





POWER TRASH RAKE IN OPERATION AT KILBOURN, WIS. 


NY obstruction to the free flow of water from fore- 

bay to tailrace is a direct subtraction from plant 
output in exactly the same way that coal stolen from 
the yard would cause a reduction in the over-all thermal 
economy of a steam station. Lost coal can be replaced, 
but when water is lost, that’s the end of it. Water over 
the spillway does not turn any wheels; like Clementine, 
its power is lost and gone forever. 

The Kilbourn plant of the Wisconsin Power & Light 
Company, which, with the other hydro plants of the sys- 
tem, carries the base load during periods of ample water 
supply, has paid for a power-driven trash rack rake 
in less than a year in increased generator output alone, 
not to speak of the saving in labor cost and reduction of 
time needed for clearing racks. 

The illustrations show how the car carrying the 
winches and driving motor runs on a track along the 
top of the head-gate structure. The motor is 5 hp. and 
is arranged with gear reduction and a double clutch to 
drive either of the two winches. The cable from one 





WINCHES AND MOTOR FOR OPERATING TRASH RAKE MOUNTED ON CAR 
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winch hauls the rake up on the trash bars, and the cable 
from the second drum goes to the rake through a pulley 
located above the forebay and some distance away from 
the front of the rack. Both lines are attached to the 
rake by means of cable slings so that the rake will 
always have its prongs pointed to the trash bars. In 
operation the rake is raised to the surface of the water 
and carried away from the trash bars by the second 
cable. With enough tension on this line to keep it facing 
straight and with the pull-up cable loose, the rake is 
permitted to sink in the water, the current moving it up 
to the bottom of the trash bars. It is then pulled up, the 
car moved a distance equal to the length of the rake and 
the whole operation repeated. 





Unreeling of Line Wire Facilitated 
by Special Rig 


LIGHT and inexpensive device for unreeling coiled 

conductors has been utilized by the Compajiia Elec- 
trica de Cartago, Costa Rica, Central America. It is 
built largely of cast-off Ford parts—a front wheel, hub 
assembly and steering knuckle. The steering knuckle 
is located between two pieces of crossarms which are 
placed about 7 in. apart. Two half-inch bolts connect 
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the two crossarms and the steering knuckle. This 
arrangement, with the addition of pine boards on either 
end of the crossarms, supplies a rigid base. The detach- 
able rim is removed from the wheel and the latter is 
fastened to the spindle in the customary way. Six 
wooden segments are bolted to the wheel, using the old 
rim bolts and nuts, countersunk in the wood. Two pieces 
of 4-in. rod are bent into ““U” shapes and fastened to the 
wooden platform by nuts and washers, to hold the 
roll of wire in a central position and prevent its crossing 
and kinking. 

According to John Saxe, manager of the company, this 
is the lightest, easiest running reel he has used and is 
unusual in that it supplies a ball-bearing device at a most 
reasonable cost. 
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Importance of 


Post Spacing in 


Street Lighting 


Study of system proposed to reduce cost shows inadequacy of 


illumination at street intersections. 


Comparison made of 


three systems for lighting business street in Portland, Ore. 


By Francis H. MurPHY 


Illuminating Engineer Portland Electric Power Company, 
Portland, Ore. 


HE importance of location of lamp posts along 
a street with relation to the illumination at street 
intersections was clearly brought out in a recent 
study made in connection with a proposed street-lighting 
installation on Morrison Street, Portland, Ore. In order 


to keep down the cost of the installation it was seriously 
proposed to space the posts symmetrically along the 
street, as shown in the accompanying illustration, which 
would result in the posts being placed 30 ft. back of the 
property line from street intersections. 
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post system, the spacing between posts is uniform, being 
140 ft., whether in the middle of the block or across 
street intersections. 

With the four-post proposed arrangement, the sym- 
metrical effect upon the street is improved so far as 
daylight appearance is concerned and the cost of installa- 
tion is slightly less. However, from the illumination 
standpoint it is incorrect in every respect. This may be 
seen from a study of the curves herewith reproduced. 

Under the proposed four-post plan, minimum lighting 


Note:- 
© four post system 
© Six post syster 


4- 10,000 Lumen 
e- Light posts per block 
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6-/0,000 Lumen 
2- Light posts per block 
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LIGHTING INTENSITIES RESULTING FROM THREE DIFFERENT METHODS OF LIGHTING A BUSINESS STREET 


In the four-post system the location of posts is indicated by 
circles and in the six-post arrangement by round dots. The sta- 
tions at which illumination values were determined were 
numbered in consecutive order down the center of the street. The 
upper curve, A, shows the illumination along this center line with 
the proposed four-post system, using two lights per post and 
10,000-lumen lamps. The second curve, B, from the top shows 
the illumination along the same center line of the street with six 
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Illumination values were determined along the center 
line of the street for the proposed installation, as well as 
for installations which are similar to those already made 
on other streets in the business section of the city. The 
standard arrangement of posts heretofore has been six 
to a 200-ft. block, three on each side of the street opposite 
each other, two located at the center line of the block, 
one on either side of the street, and the four others 
located at the four property corners. The standard 
blocks in this district are 200 ft. from property line to 
property line, and the majority of the cross streets are 
80 ft. wide from property line to property line. This, 
therefore, means with the six-post arrangement approxi- 
mately 100 ft. between posts in the block and 80 ft. at 
the street intersections, whereas, with the proposed four- 
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posts per block, using a two-light post with 10,000-lumen lamps. 
The bottom curve, C, shows the illumination along the center line 
of the street for six posts per block, with two-light posts and 
6,000-lumen lamps. These curves represent illumination upon 
the horizontal plane, and curves showing vertical illumination 
values are not shown. The point-by-point method was used in 
determining the illumination values. In all cases the distance 
from the light center to the sidewalk surface is 19 ft. 





occurs at the middle of the street intersections, which are 
the very points where maximum illumination is required. 
The greatest danger of accidents is at street intersec- 
tions, and accepted practice seems to bear out the state- 
ment that the average illumination at street intersections 
should be not less than twice that through the block. In 
the case of each of the other two curves for the six- 
post systems, it is readily seen from the curves that the 
average illumination at the street intersections is appre- 
ciably greater than that through the block—just how 
much will be shown later. 

One argument set forth for the change in arrange- 
ment of street posts was that the cross streets would 
build up the illumination sufficiently to offset the: defi- 
ciency of the proposed system. This'not only places the 
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burden of lighting upon the cross streets ut also assumes 
that all the cross streets will be lighted, which is far 
from the fact at the present time. That this assumption 
is a fallacy can also be shown from the data and curves 
submitted. 

With the same type of lighting standards and glass- 
ware used in all cases and with the same sized lamps, 
the relative standing of the different systems with regard 
to glare conditions, whether the six-post or the four- 
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R,= Ratio of post spacing to height of light center 
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Desirable 
R, =Ratio of average illumination across street intersection to 
average Wlumination through block 
Pian “A"-4-Two light standards per 200! block , 10,000 lumen lamps 
Plan “B”-6- Two light standards per block, 10,000 lumen lamps 
Pian “*C”-Same as B, but 6,000 lumen lamps 
“X"-15 for two Plan “B” streets intersecting each other 


COMPARISON OF PROPOSED STREET-LIGHTING SYSTEMS 
DESIRABLE STANDARD VALUE 
Ordinates are expressed. in ratios-indicated- below each chart 


WITH A 


post system is used, may be assumed to be equal and will 
not be further discussed. 

Three factors will be considered in making a com- 
parison of the three systems. The first will be the ratio 
of post spacing to the height of the light center, which 
is represented by R,; the second, the ratio of maximum 
candlepower on the street surface to minimum candle- 
power, represented by the symbol RX.» ; the third the ratio 
of the average illumination across the street intersections 
from property line to property line to the average illumi- 
nation through the block, from property line to property 
line, represented by the symbol R;. In this latter case the 
average illumination values used are the average values 
for the station points determined along the center line of 
the street. These values are not the true average illumi- 
nation values for the sections referred to, but inasmuch 
as they are taken along the center line of the street for 
both the street crossing and the interblock sections, they 
bear the same relation to the true average illumination 
in each case, ignoring the effect of adjacent buildings 
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upon the interblock section, and the proportion or rativ 
will hold true for the values used. 

It is now considered by the best authorities that for 
heavy traffic streets a ratio of post spacing to light center 
height should not exceed 6. 

For curve A, four-post 10,000-lumen system FR, equals 
oad. 

For curve B, the six-post 10,000-lumen system /’, 
equals 5.26. 

For curve C, the six-post system with 6,000-lumen 
lamps, /’, equals 5.26, the same as for curve B. This 
shows that the two latter arrangements are within what 
is considered good practice. The former indicates either 
that the spacing is too great or that the light center is 
too low. 

Referring to the ratio between maximum and mini- 
mum candlepower values for curve A, Rep, equals 7.14, 
for curve B 3.06, and for curve C 3.1, showing a much 
more uniform distribution of lighting intensity over the 
street surface with the two latter proposals than with 
the four-post system. 

The next ratio shows the comparison between the aver- 
age illumination across the intersecting streets to the 
average illumination in the block, based, as stated above, 
on the average values determined along the center line 
of the street. These locations along the street are deter- 
mind by projecting the property line of the intersecting 
streets across Morrison Street. The spacing referred 
to as “street intersections” is represented along the cen- 
ter, line of Morrison Street from one projected property 
line to the next projected property line for the same 
street intersection. The section referred to as “through 
the block” is the remaining part of the center line of 
Morrison Street from projected property line to projected 
property line between adjacent street intersections. 

As has been stated before, the average illumination 
across the street intersections should be at least twice 
the average through the block. In the case of curve A 
it is found that R, equals 0.38; for curve B 1.25, and 
for curve C 1.23. In no case does the average illumina- 
tion across the street intersection show twice the value 
of the average through the block. 

However, as shown, even with the six-post arrange- 
ment, the illumination across the intersecting streets 1s 
not as high as it should be in proportion to the illumina- 
tion throughout the block, where no street lighting is used 
on the cross. streets. Nevertheless, assuming that the 
cross streets would be lighted with the same arrange- 
ment of posts, it is evident that the total illumination 
at street intersections would be materially increased, and 
in order to determine whether this would be greater 
than is desirable, a study was made for curve B, which 
is the six-post installation with 10,000-lumen lamps, 
where Morrison Street intersects Sixth Street, which has 
a similar installation of 10,000-lumen lamps. At this 
point the ratio R; equals 1.79. As a check on this ratio, 
a study was made of curve C, which is for a proposed 
six-post system of 6,000-lumen lamps on Morrison Street 
where it intersects Fifth Street, which also is a six-post 
installation of 6,000-lumen lamps. In this case the ratio 
R; was determined as in previous cases and was found 
to be 1.78. 

It is very evident, therefore, from the investigation, so 
far as shown here, that the grouping of eight posts at 
an intersection with the six-post per block arrangement 
will not produce too high an illumination at street inter 
sections in proportion to that through the block, and 
also shows very emphatically that the size of lamps 1! 
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the posts at the street intersections should 
not be decreased in value. This is another 
point about which an erroneous impres- 
sion has arisen. 

It might be noted with reference to the 
curves that at the Eleventh Street, Broad- 
way, Sixth Street and Fifth Street inter- 
sections six-post lighting systems cross 
Morrison Street, and therefore the illumi- 
nation is built up as shown by the over- 
lying curves at these points, the higher 
curve showing the resulting illumination 
of the two systems. 





Simplified Switching 
for Spare Transformer 
By E. A. CRELLIN 


Assistant Engineer Division of Hydro-Electric 
and Transmission Engineering, 
Pacific Gas & Electric Company 
F THE many schemes used for cutting in spare 
transformers, the Pacific Gas & Electric Company 
has found the method employed at its recently completed 
Melones power house to be as economical and satisfactory 
as any. As shown in the accompanying diagram, single- 
pole, double-throw disconnecting switches have been 
provided on both low-tension and high-tension sides of 
the transformers. The switches on the low side are 
operated with an ordinary switch hook, while on the 
high-tension side they are operated with crank and 
beveled-gear sash operators similar to those used on 
heavy windows. With this switching arrangement a 
damaged transformer can be cut out and the spare 
switched in almost instantly. 

The use of bushing-type current transformers makes 
necessary some arrangement for switching the instru- 
ment transformers over to the spare transformer. On 
the switchboard a specially designed four-point switch 
has been provided which is used for transferring all 
relays and meters to the spare transformer should it be- 
come necessary to cut it in. Position A, B or C on the 
switch is used, depending upon in which phase the spare 
is substituted. Wiring connections for this switch and 
the instrument transformers are shown in one of the 
accompanying diagrams. 
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LOW-VOLTAGE TRANSFORMER LEADS EXTEND THROUGH STATION 
IN PORCELAIN BUSHINGS we 
Bus consists of two }-in. x 4-in. copper bars 


FOUR-POINT SWITCH TO 
CHANGE SWITCHBOARD INSTRUMENTS OVER TO 
SPARE TRANSFORMER 





Another feature of the Meiones installation which is 
brought out in the accompanying illustration is the ex- 
tension of the 6,600-volt bus through the concrete wall 
of the station building, using standard porcelain wall 
bushings. This permits of a minimum of 6,600-volt bus 
outside the building and reduces the possibility of short 
circuit due to the small spacings commonly used on bus 
work of this voltage. 





High Voltage in Germany 


N ELECTRIC installation which, it is said, is not 
equaled in size in Germany has just been put into 
operation. The newly erected transformer station at 
Rheinau near Mannheim in Baden connects large central 
power stations at Murgwerk, Mannheim (Rhine-West- 
phalian Electric Corporation) and the Pfalzwerk. The 
transmission is effected partly by 100,000-volt and partly 
by 220,000-volt lines. The open-air station by which the 
connection with the Rhine-Westphalian Electric Cor- 
poration is effected is at present being fed by 110,000- 
volt and later will receive 220,000-volt service. No 
reference is made to the higher transmission voltages im 
Germany which have been rumored of late. 


SWITCHING ARRANGEMENT WHICH PERMITS 
ALMOST INSTANT THROWOVER TO SPARE 
TRANSFORMER 
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Selection and Training of 
Underground Force 
By J. M. GILLHAM 


Superintendent Underground Department, Portland Blectric 
Power Company, Portland, Ore. 


ECESSITY for careful selection and training of 
men for underground construction work and 
thorough organization of the work cannot be too strongly 
emphasized, in the opinion of the writer. Specialization 
in underground work is absolutely necessary for maxi- 





SUPERINTENDENT OF 
UNDERGROUND DEPARTMENT 











sity are functions of separate departments. Wherever 
possible, the writer favors organization under one head, 
such as the type of organization used by the Portland 
Electric Power Company shown in the accompanying 
chart. 

Regardless of the type of organization, it is im- 
portant that there shall be no division of responsibility. 
When assigning work where two or more men are 
necessary, one man should be made responsible if effi- 
ciency is expected and “buck passing” eliminated. In the 
organization shown in the diagram the factor of dodg- 
ing responsibility is eliminated by dividing the work 
under five heads—distribution engineer, street-lighting 
engineer, assistant superintendent, conduit 
engineer and conduit foreman—each 
whom has an assistant. These men are 
given full information pertaining to their 








work and their duties are clearly defined ; 
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siders important is that each man be given 
to understand that when advice or infor- 
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mum efficiency. In order to develop a man to the limit 
of his ability he should be assigned to a particular branch 
of the work, receive all the information pertaining to 
that particular job and then be held responsible for 
results. If he is made of the right material, he will soon 
develop initiative and take all the responsibility that may 
be placed upon him. After a man has been carefully 
selected for a given position he should be made to 
demonstrate his ability before he is allowed to shift to 
another position or to a different department. 
College..men should make fine men for cable and 
conduit. engineering, but it is a notable fact that there 
are few.college-trained men in underground work today. 
The reason is that little underground engineering is 
taught in our universities. Most of the information in 
published. form comes from manufacturers’ bulletins and 
technical magazines. Too frequently college men who 
take up. public utility work have the idea that they can 
spend just. enough time in each department to get a 
bird’s-eye view of the whole public utility machine and 
then step into an. executive position. This is fine for 
the individual,..but quite unsatisfactory from the point 
of view of the department manager, who believes that a 
man should master one job before he is allowed to shift 
to another: The practical man who supplements his 
knowledge with theory by studying nights also makes 
a very good, reliable man for underground work. 
Employment departments in some of the larger utili- 
ties are doing much to assist department heads in the 
selection of men, and such departments have much to 
commend them if they are directed by competent men. 
Some utilities go further than merely interviewing pro- 
spective employees by maintaining schools for training 
new employees for technical and clerical positions a 
short time before assigning them.to regular employment. 


UNDERGROUND ORGANIZATION 


Organization of underground work varies somewhat 
with different utilities, depending upon the amount of 
work and special local conditions. With the smaller 
companies, engineering and construction generally come 
under one head, but with larger companies these of neces- 
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or recommendation, that man cannot shift 
responsibility to the person consulted if 
the information later proves to be wrong. Experience 
has shown that this principle works out very well 
in practice and removes a lot of guesswork on the 
part of employees. 





Operating Organizations—I 
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jive organization of the operating department of an 
electric light and power company serving a populous 
industrial territory and covering a considerable area 1s 
shown in the illustration. This company serves more 
than 150,000 electrical customers in more than 400 com- 
munities. High-voltage transmission lines exceed 750 
miles in length and distribution lines exceed 3,000. The 
installed capacity is nearly 225,000 kw. More than 853.- 
000,000 kw.-hr. was delivered to customers in the calet- 
dar year. 
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Experience with Supervisory System 


Necessity for complete isolation 


from control circuits. Troubles 


encountered in operation, their causes and corrections. Super- 


vision over fully automatic system approaches service ideal 


By F. O. JENKINS 
Engineer Kansas City Power & Light Company, 
Kansas City, Mo. 
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SUPERVISORY INDICATING LAMPS ARE IN 


HEN work now in progress in two of the 

stations of the Kansas City Power & Light Com- 

pany is completed, all of the substations in the 
alternating-current system will be fully automatic, their 
operation being entirely determined by, and responding 
to, load conditions on the system. The supervisory sys- 
tem by which the load dispatcher is kept continuously 
informed of conditions in the substations is strictly 
within the meaning of its name; it contains no elements 
of direct system control. The supervisory installation is 
of the distributor type, a contactor arm rotating at con- 
stant speed over the face of circularly arranged contact 
blocks in each substation and moving in synchronism 
with like devices in the office of the load dispatcher. In- 
Stallations of this kind are now in use commonly enough 
to permit omission of a description of the system from 
this article. 

The location of the automatic alternating-current sub- 
Stations are shown in the diagram. This indicating sys- 
tem was first installed in Substation R. It went into 
service on Aug. 26, 1924. The indicating system at Sub- 
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CABINETS OVER DESK OF LOAD DISPATCHER 


station A went into service on Sept. 2, 1924. The indi- 
cating cable between substations is underground except 
from 48th Street and Troost Avenue to Substation R, 
where it is aérial. The cable to Substation F is routed 
via the Northeast generating station so that the existing 
duct lines could be used. A sixteen-pair cable from the 
main office to the Northeast plant was installed, in order 
to have conductors available for additional equipment be- 
tween these stations. 

The cabinets shown above the dispatcher’s desk in the 
main office building contain the supervisory indicating 
lamps. The relay and distributor cabinets are located in 
the basement of the same building. Type U-31 telephone 
cable is used between the lamp and relay cabinets, a dis- 
tance of approximately 140 ft. The same type cable is 
used between relay and distributor cabinets. This cable 
contains all wires between these cabinets except the bat- 
tery leads. Only one set of 24-volt battery leads was in- 
stalled between the lamp and relay cabinets for all sta- 
tions. The same type cable is also installed between the 
distributor and the terminal cabinet in the substation. 
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No. 14 wire is used between this terminal cabinet and 
the{auxiliany switches on the oil circuit breakers or other 
equipment connected to the indicating system. 

The leads for the 24-volt battery between the relay 
and lamp cabinet are of No. 10 wire. As the first in- 
stallation was for two stations, a resistance had to be 
placed in this circuit to prevent excessive voltage on the 
indicating lamps. By experimenting it was found that 
the lamps could be operated at about 21 volts at their 
terminals and give clear indication. This voltage in- 
creased the life of the lamps so that only five lamps out 
of 370 have been replaced in the last six months. 

A 120-volt battery is used for operating the indicating 
system. The relays themselves operate on 60 volts and 
8 milliamperes. The energy for these relays is received 
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LOCATION OF AUTOMATIC ALTERNATING-CURRENT SUBSTATIONS IN 


KANSAS CITY, MO. 


All cable is underground except that noted and contains six 
pairs of No. 19 A.W.G. paper-insulated conductors except from 
dispatcher’s office to Northeast power house. 


On this run six- 
teen-pair cable is used; to Eighteenth and Main eleven-pair 
cable is used. 


from only one-half of the battery. The half of the bat- 
try used depends on whether the breakers are opened or 
closed. The normal position for the great majority of 
the breakers on the system is closed; therefore the drain 
on the batteries is small but unequal for the two halves. 
For this reason the battery was divided into two equal 
sections, and a four-pole, double-throw knife switch was 
installed to permit the transfer of the load from one sec- 
tion to the other, thereby keeping the battery balanced. 
The present practice is to transfer the load on the battery 
sections when the pilot cells indicate a difference of five 
points in gravity between the two halves. This reversal 
is made approximately every two weeks. 


PROTECTION OF CABLE BETWEEN STATIONS 


The cable between stations is a standard No. 19 
A.W.G. paper-insulated telephone cable. This was in- 
installed in the same duct with the transmission and dis- 
tribution cables. In the event of a power-cable break- 
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down an injury to the indicating system cable might re- 
sult if protection were not provided for the indicating 
equipment. The manufacturer proposed that the stand- 
ard telephone protection be used. Although this equip- 
ment gives satisfactory protection under most conditions, 
it was feared that in this case the small gap between 
the carbon blocks used would permit dust to settle so 
that during a storm the moisture in the atmosphere would 
ground the system, thus making it inoperative. The 
manufacturer then suggested that the carbon blocks be 
replaced with a small vacuum arrester; this is the stand- 
ard practice. Up to the present time there have been no 
cases of trouble on the power cables that have damaged 
the indicating cable other than as described in the follow- 
ing paragraph. Neither have there been any cases of 
trouble due to failure of the arresters. These arresters 
are tested once,each year, which is the only maintenance 
required. The only case of trouble in connection with the 
cable in the past seventeen months was a ground on one 
of the cable terniindlyblocks. 

Metal rings wvete cused to fasten the aérial cable to 
the messenger. Both cable and messenger were grounded 
at intervals. This pole-line carried the 13,500-voit feed- 
ers for Substation R, and 2,540/4,400-volt distribution 
circuits. Current induced in the indicating cable sheath 
by surges, lightning or flashes from adjacent power cir- 
cuits left the cable sheath at some of the metal rings, 
causing burns; these burns permitted water to enter the 
cable and resulted in short-circuiting the conductors. 
This was remedied by removing the ground connection 
from the messenger and inserting strain insulators in the 
messenger between the point where the cable left it and 
the pole to which the guys were fastened; ground con- 
nections were also installed on the cable sheath, and no 
further cable trouble has been experienced. 


FAILURE TO INDICATE OPERATION CORRECTED 


When the system was first placed in operation, some 
trouble was experienced by the studs through the fiber 
disk of the distributor becoming unsoldered from the 
collector rings, thus causing an open circuit. When this 
occurred on the distributor at the dispatcher’s station, 
the operator’s lamp did not show an open circuit and this 
condition was: not discovered until the next normal 
switch operation, when no indication was received that 
it had taken place. When the trouble was at the sub- 
station, the open circuit indication was received. This 
trouble has been corrected by the manufacturing com- 
pany in its later type of distributor. 

Each automatic substation has its own separate con- 
trol battery and charging motor-generator set. ‘Two 
propositions were considered for battery supply for the 
indicating system: first, the installation of an additional 
battery and charging motor-generator set for the indicat- 
ing system alone; second, the utilization of the control 
battery and motor-generator set already in service. As 
the indicating system battery required a neutral tap, it 
was decided to install a battery for this system in each 
station in preference to bringing out a tap on the control 
battery. In order to save the expense of an additional 
motor-generator set the one already in use for charging 
the control battery was connected to charge the indicating 
system battery also. In normal operation the batteries 
float across the line; therefore they require only 4 
“trickle” charge. The motor-generator set that was in- 
stalled in the station had a capacity sufficient to charge 
the control battery fully in eight hours. As the indicat- 
ing system battery was small, the motor-generator set 
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was of sufficient capacity to- carry both the control and 
indicating systems. At the dispatcher’s station one 120- 
volt battery was sufficient for all indicating equipment 
except the 24-volt lamps. This 120-volt battery was 
charged from the Edison system, which has a grounded 
neutral. 


LocaTEs MystTErRIousS SOURCE OF TROUBLE 


The arrangement outlined, which tied together both 
control and indicating systems of all substations, ap- 
peared satisfactory on paper and was considered adequate 
by the factory and local engineers. However, from the 
time the system was first placed in operation false indi- 
cations were registered at various intervals. No 
explanation could be found, although every test was made 
to locate the trouble. This condition continued until in 
the course of a routine test a 125-volt ground on the 
system was discovered. A 110-volt lamp was placed be- 
tween the system and the ground. It burned with full 
brilliancy for a few seconds then went out. The system 
no longer tested grounded. 

This seemed to be a clue to the source of all the trouble. 
It appeared that a low-capacity ground would build up 
either on the control or on the indicating system and 
would then discharge through some of the indicating re- 
lays and cause them to operate, giving a false indication. 
The relays on the indicating system require a current of 
only 8 milliamperes to operate them; therefore they 
would respond to very low current flow. If this dis- 
charge occurred in the control system, no result was 
noticed, as it was evidently not of sufficient capacity to 
operate the control relays. 

To remedy this condition a motor-generator set was 
installed at each station and at the dispatcher’s office to 
charge the indicating system batteries. Since completing 
this installation the indicating system has been entirely 
separate from any other control system and no recur- 
rence of this trouble has been experienced. 


ANALYSIS OF TROUBLES AND REMEDIES 


There have been only 36 cases of trouble of any kind 
on the indicating system since making this change. These 
are shown in the table on page 616. During the period 
that was covered by this tabulation the system furnished 
indications from four stations having a total of 185 
breaker positions. 

The distributor motor, which is a 1/50-hp. direct- 
current inclosed unit with a speed-regulating device, has 
small clearances and the dust from the brushes has caused 
numerous grounds. Most of these were found in the 
course of periodic inspections and usually before they 
could cause a false indication. However, in some cases 
a false indication was received before the ground was 
discovered. It has been difficult to obtain a brush that 
would not give off excessive dust and at the same time 
not be too hard on the commutator. Experiments are 
heing made with brushes of different manufacturers and 
some of the new type brushes seem to be overcoming this 
trouble. All exposed current-carrying parts were 
painted with insulating varnish. In places it was diffi- 
cult to secure a good coating of this varnish. In ad- 
dition, the temperature in the inclosed motor was high 
and it was found that the varnish had a tendency to 
crack. 

The revolving brushes on the distributor are listed in 
the table as a major source of trouble. These brushes are 
of a rather light metal and the factory recommended that 
they be inspected every 30 days with the expectation 
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that they would probably have to-be changed or replaced 
every 60 days. Experience has shown that these brushes 
last considerably longer than this. However, one ship- 
ment of these brushes was not of good quality and 
caused practically all the trouble. 

The greatest number of false indications was caused 
by the release magnet sticking and throwing the dis- 
tributors out of synchronism. In the later type of equip- 
ment, which is being installed in Substations F and P, 
this difficulty has been remedied by making a small wir- 
ing change in the release magnet circuit, thereby allow- 
ing the magnets a greater operating margin. This im- 
provement is also being made in the former installations. 
It is believed that these changes will practically eliminate 
the trouble with the release magnet and also reduce the 
failures from causes listed as the first two items under 
“relays.” The reason for this is that each relay is 
energized normally not longer than one-tenth of a second. 
Therefore a slight 
delay caused by a 
sluggish release mag- 
net would decrease 
the time the relay is 
energized and cause 
incorrect operation. 

Another source of 
trouble that has been 
removed was that the 
resistance lamps 
worked loose in their 
sockets. This was 
remedied by replac- 
ing the old sockets 
with special lock 
sockets recommended 
by the manufacturer. 

The system is in- 
spected and cleaned 
every week and any 
part found worn is 
replaced. This in- 
spection consists of a 
test for grounds, 
checking the speed of 
the distributing mo- 
tor, examination of 
the metal brushes on the distributor, cleaning the distribu- 
tor contacts and oiling all necessary parts. This does not 
require more than one hour’s time for each distributor. 
Inspections are made at regular trips of the maintenance 
men through the substations. Once every six months the 
motor is removed and the bearings and speed regulating 
device are inspected. This requires about two hours’ 
time for each distributor. The relays are checked every 
six months. When trouble develops, an additional in- 
spection is made of the distributors or relays in which 
the fault occurred. A report of this equipment is made 
by the maintenance men. This is made on a form that 
includes all the automatic equipment in the station. The 
operation of the supervisory system does not require any 
increase in maintenance personnel. 





VACUUM 


ARRESTER EQUIPMENT AT 
CABLE TERMINALS 


LIMITING FALSE INDICATIONS 


One source of trouble not listed in the accompanying 
tabulation is due to the fact that the distributor makes 
one revolution every five seconds, so that it checks the 
position of each breaker in the station once during this 
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Troubles Reported by Months, Showing Causes 



































































































































































































































1926 1927 
Jan. | Feb. | Mar.| April} May | June - Oct. | Nov.| Dec Jan. | Feb. | Mar.| April| May Total 
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F. Failure. Shows switch operated when no switching occurred. 


M. Minor trouble in which no switching was involved. 


* This ground consisted of several low-voltage grounds at several places on system which were sufficient to give a false indication of switch operation. 


interval. If a breaker should open and again close within 
this period of five seconds, it would be back in its 
original position when the distributor makes its next 
check. Therefore the dispatcher would receive no indi- 
cation that the operation had taken place. This is to be 
expected with any indicating system having a time inter- 
val between successive checks on a position of a breaker. 
In one particular case of trouble the Veeder counter on 
the breaker indicated that it had operated several hun- 
dred times, although no indication of this was received 
at the dispatcher’s office. All breakers are now equipped 
in such a manner that after pumping a few times they 
will be locked out. This position is then indicated to the 
dispatcher. 

In one case, even though a breaker opened under nor- 
mal operation, the auxiliary switch failed to function on 
account of faulty adjustment of the breaker itself. 
Inasmuch as the breaker had opened normally, this was 
counted as a failure of the indicating system, although 
it actually resulted in locating the trouble in the breaker, 
preventing an interruption to service later on. 

As the character of the load varies slightly from day 
to day, the time elapsing from the underload to overload 
condition or vice versa is about the same each day. The 
dispatcher soon knows when to expect the change. There 
have been several cases in which the indicating system 
Showed that the station had not completed this cycle of 
operation. Upon inspection some equipment was found 
that had not functioned properly. In case the sequence 
of operation should have been from overload to under- 
load no material damage was done except there was less 
efficient operation of the station. When the station was 
in the underload position and failed to go to the over- 
load position, serious overloading of the feeder cables 
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or transformers might have resulted—at least an inter- 
ruption to service might have resulted due to the thermal 
relay tripping off the station. 

One of the particularly interesting cases occurred a 
short time ago when an exceptionally heavy rain flooded 
one section of the city. One of the 2,540/4,400-volt cir- 
cuits fell into the flood water at some distance from the 
substation and the fault current was not of sufficient 
value to operate the overcurrent relays and trip ‘the auto- 
matic reclosing circuit breaker. However, this abnormal 
current caused the station to go to the overload position. 
This condition occurred at a time when the station usu- 
ally remained in the underload position, hence the dis- 
patcher knew something was wrong somewhere and sent 
a maintenance man to the substation to investigate the 
cause of this unexpected switching. When he arrived, 
everything was found as indicated and in operating con- 
dition. He read the ammeters on all the circuits and 
found that one of them read off the scale. This circuit 
was patrolled, the trouble was soon found and cut into 
the clear and the voltage regulators on this circuit were 
saved from damage. 


CONCLUSIONS ON VALUE OF SYSTEM 


That this system had proved itself of recognized value 
was shown by the fact that it was included without ques- 
tion when the proposition of changing Substations F and 
P from manual to automatic operation was considered. 
The cost of this indicating system is only 6.6 per cent of 
the total cost of the substations which the system serves. 
The experience of this company in operating these sta- 
tions has demonstrated that the decision to install the 
automatic substation equipped with visual indication was 
fundamentally correct. 
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Introducing the 


Utility Operator to the Ban 


Few operating men realize the amount 
of care and detailed study the banker 
must put into the raising of new capital 


By C. W. KELLOGG 


President Engineers Public Service Company 





OMETIMES the utility operator is in- 

clined to think of banking problems as 
confined in a watertight compartment en- 
tirely separate from his own. That no 
barrier, but rather a decidedly close relation- 
ship exists between the two departments is 
shown by Mr. Kellogg, whose earlier exten 
sive training in preparing issues to submit to 
the bankers enables him to speak on the 
subject with authority. 











O THE average operating man the investment 

banker is a rather shadowy, indefinite personage. 

The operator prepares his estimates of how much 
money will be needed for this or that extension to plant 
to care for the constantly growing demand for electricity. 
From his viewpoint that ends the matter; it is then up 
to the company to furnish the money to do the work. It 
is true that in recent years, through campaigns for “cus- 
tomer ownership,” the operating men—largely in the 
sales force, to be sure—have learned what it means in 
organization and effort to raise new capital; yet when an 
issue of the utility company’s bonds is taken by an invest- 
ment banking house (and most of the new capital comes 
through this channel), it often seems to the man in the 
field a pretty easy thing for the banker. 

Few operating men realize the amount of care and 
detailed study the investment banker puts into the prob- 
lem of raising new capital for the utility. Many of the 
most important tests of the soundness of a utility’s securi- 
ties, which in a given community are well known to the 
public, have to be shown to the investment banker, who 
is often far away. The banker must know from a satis- 
factory demonstration that the new capital he is raising 
is needed either to take care of growth of load or to 
produce economies which will show a saving after pay- 
ing all charges on such new money. He must satisfy 
himself that the management of the property is wise, 
sound, experienced and progressive, so that he may feel 
sure that his investment will be maintained in first-class 
condition out of income, that the business will be actively 
developed and that proper allowance will be made. for 
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retirements and renewals. He must know whether the 
general situation of the community served is such that 
it can be expected to continue to grow and thus utilize 
the additional facilities his money is buying. He must 
assure himself, particularly in the case of bonds, that 
the company’s right to do business in the community will 
remain unimpaired until the obligation is due. He must 
inform himself as to how the company gets along with 
its customers and the public authorities and whether its 
rates are fair and reasonable. The satisfactory outcome 
of all these general inquiries, each of which involves many 
details too numerous to mention, rests on the company’s 
past record of achievement, in which each operating man 
has had his essential part. 

The study and analysis of this detailed information 
has developed into an exact science with the investment 
banker. The reasons for this careful detail study are 
twofold. 


Wuy DEetaILep Stupy Is ESsENTIAL 


In the first place, the investment banker stands in a 
position of responsibility between the utility and the 
investor. The banker’s reputation for sound and ac- 
curate judgment and analysis is at stake in every issue 
he brings out. His clients must be able to rely upon the 
soundness of the securities he sells or his business will 
languish and fall away. Just as the average customer of 
a utility buys its preferred stock largely from a feeling 
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of confidence in his community and the people operating 
his utility, so the customer of the investment banker buys 
his offerings largely on the basis of confidence in the 
care and intelligence used by the banker in the study and 
analysis of the securities he buys to offer to his clients. 
Investment banking rests, not on “hunches,” but on care- 
ful and thorough study of a great mass of detailed 
information. 

The second reason for this meticulous care in gather- 
ing detailed information is an outgrowth of the first and 
arises from the demands of the larger investors, particu- 
larly the savings banks and life insurance companies. 
These have been educated by the bankers themselves to 
the most searching analysis of each security they buy, 
so that nowadays it is quite impossible to sell to the large 
investor without furnishing him the most complete array 
of facts and figures on each security issue presented 
to him. 


CAPITAL RAISED THROUGH CUSTOMER SALES 


The total investment in electric light and power busi- 
ness in the United States at the present time is about 
$8,900,000,000. Of this the total amount raised by the 
sale of securities to customers is about $1,400,000,000, or 
something less than 16 per cent. While the amount thus 
raised through customer ownership is not large in per- 
centage, it is most impressive in total volume and a very 
important part of the equity portion of the capital struc- 
ture of the industry supporting its senior securities. The 
remaining 84 per cent of the total capital invested in the 
industry was raised to a considerable extent through the 
sale of additional stock from time to time to existing 
stockholders and to some extent represents the invest- 
ment of surplus net earnings, but the largest part of it 
was raised through purchases for public offering by 
investment bankers. This indicates the importance to 
the utilities of the services of the investment banker and 
the large extent to which the savings of the people are 
invested in the electric light and power business. It 
should give an added thrill of interest to the operating 
man’s life work to realize the amounts of other people's 
money which are intrusted to his charge and to visualize 
the great organizations of experts who are examining the 
results of his work and constantly seeking new sources of 
capital to further his activities. 


INDUSTRY GUIDED BY FACTS 


Among the most striking developments in this coun- 
try’s business in recent years have been the conservation 
of labor by the greater use of mechanical power, more 
intensive and better organized sales effort and the much 
wider diffusion of statistical data on all phases of busi- 
It is most impressive to consider the wealth of 
detailed information upon which investors may rely now 
compared with the relatively incomplete information of 
twenty years ago when rumors and “hunches’’ played so 
much larger a part. It is inspiring to those engaged in 
the electrical business to feel that electricity is inherent 
in the first mentioned of these developments and that the 
electrical industry has been prominent in the two other 
developments. 

It is desirable that every operating man, no matter 
what his department or how humble his position, should 
have a clear picture of the capital cycle, beginning with 
the sale of his company’s securities to the ultimate in- 
vestor and ending with the delivery of first-class service 
to the local customer, just as it is desirable for the power- 


ness. 
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station man to know the heat cycle and for the account- 
ant to know the physical things his figures refer to. One 
of the many valuable functions the utility holding com- 
panies have performed has been possible because their 
own view of the utility field is broader than that vouch- 
safed to an isolated property, thus enabling them to bring 
to the men in their operating organizations a feeling of 
the relation of each to the other parts of that organiza- 
tion and to the customers served. My object is to call 
to the attention of the operating man an even wider view 
of his company’s activities. 





Making Promotional Rates Clear 
to the Public 


OMBINATION rates need to be made as clear as 
possible to utility customers in order that misunder- 
standings may be prevented and service usage increased. 
Recognizing ‘this point, the Edison Electric Illuminating 
Company of Boston recently issued an_ eight-page, 
34x64-in. printed folder describing the application of its 





“B” Rate and Electric Refrigeration 











Measuring for the “B” Rate 
The “B” rate is applied to your home on the 
basis of the number of square feet finished 
for living or sleeping quarters. 


For example: 

The floor plans given here show a house of six roon 
bath and hall. The total area shown in these two floor 
plans is approximately 1824 sq ,‘t., outside measurements 
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SECON © FLOOR 





Anelectric refrigerator uses about 80 kilowatt 
hours per month. The bill for this house with 
the foregoing usage for lighting and refrigera- 
tion purposes under the “B” rate would be: 


36 Kilowatt hours. . . . @ B4c. $3.06 
72 ‘a “ - @ Se 3.60 
32 o 2:4 : @ 3% 96 
140 “6 , eae ee, 


If this house had no Electric Refrigerator or 
Range, the “B” rate would not apply and the 
cost of the estimated lighting would be $5.10, 
showing that under the “B” rate the cost of 
refrigeration would have been actually $2.52 





SUN PARLOR 
© Oreo 







In apartments, the measurements are com- 
puted from inside dimensions of all rooms, 
including alcoves and halls within the apart- 
ment. 


FIRST FLOOR 


berg used for detached houses. From outside measure 
ments an allowance of 300 is made for walls, partitions, 
closets, etc., (all inside measurements are net). Deduct 
mag this 30% leaves 1200 sq. ft. as the basis of the charge 
under the rate. A normal lighting consumption for a 
house of this size would be approximately 60 kwhs per 
month. 


Basements, attics, sheds, private garages, and 
out buildings are omitted unless furnished for 
living quarters 


Minimum area in each case is 1,000 square feet 














4} 4s} 





APPLICATION OF PROMOTIONAL RATE EXPLAINED 


lately established “B” rate in terms which it is believed 
offer little difficulty of comprehension by the non-tech- 
nical user of its service. The rate is of the promotional 
type, with a combination of charges based on floor area 
and energy consumption, and applies to customers using 
an electric range or refrigerator, but one meter being in- 
stalled. 

Under this rate the price of service is 8.5 cents 
per kilowatt-hour for the first 3 kw.-hr. per month per 
100 sq.ft. of floor area; 5 cents per kiiowatt-hour for the 
next 6 kw.-hr. per month per 100 sq.ft. of floor area and 
3 cents per kilowatt-hour for the excess. The folder illus- 
trated shows the method of measuring homes for this 
rate. It gives an example of how the rate enables a 
residential customer to enjoy heavy-duty service in the 
home at a cost decreasing per unit as the energy con- 
sumption is increased. 
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Low Rates Attract 


Domestic Power Load 


N ATTRACTIVE rate structure enables the city of 
Burley, Idaho, to serve a relatively large number of 
its customers with electric water heating and cooking. 
3urley has no power plant, but buys power at wholesale 
from the United States Reclamation Service, Minidoka 
Project. The greater part of the output of the Minidoka 
plant is used for pumping water for irrigation purposes. 
After the close of the irrigation season the power is sold 
at wholesale at a rate cheap enough to permit its use 
for heating houses in the various towns on the project. 








Number of residence service connections 897 
Number of commercial service connections 245 
Number of heating consumers 295 
Total kilowatts connected heating load 2,254.9 
Number of water-heating consumers... 136 
Total kilowatts connected water-heating load 274.2 
Number of cooking consumers he 164 
Total kilowatts connected cooking load 893.4 








Power is purchased from the United States Reclama- 
tion Service on a demand basis, with a sliding scale. A 
charge of $2 per kilowatt detnand for which the city has 
50 hours’ use constitutes the base charge. The next 50 
hours’ use of the demand is billed at $0.03 per kilowatt- 
hour. The next 50 hours’ use is at $0.02 per kilowatt- 
hour. The next 150 hours’ use is billed at $0.01 per 
kilowatt-hour, and all remaining kilowatt-hours at $0.005. 
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(q, — MONTHLY KW-HR. USED 
IN CLASSIFIED SERVICE 
DURING 1926 
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POWER AND LIGHT REQUIRE MOST ENERGY AT BURLEY, IDAHO, BUT LIGHT AND HOUSE HEATIN( 


September 24, 1927 — Electrical World 





The flat-rate air heating has a rate of $1.25 a month for 
each kilowatt of connected load, wholesale. 


Light and Appliance Rates—No charge less than $1 for this 
class of service. 


Rate is $0.07 per kw.-hr. for the first 25 kw.-hr 
0.065 per kw.-hr. for the next 25 kw.-hr. 
0.06 per kw.-hr. for the next 50 kw.-hr. 


0.055 per kw.-hr. for the remainder 


Cooking Rates—Minimum charge $0.50 per kilowatt connected 


load. No charge less than $1. 
Charge $0.03 per kw.-hr. for the first 200 kw.-hr. 
0.025 per kw.-hr. for the next 100 kw.-hr 
0.02 per kw.-hr. forthe next 100 kw.-hr. 
0.015 per kw.-hr. for the next 600 kw.-hr. 
0.01 per kw.-hr. for the next 1,000 kw.-hr. 
0.008 per kw.-hr. for the next 3,000 kw.-hr. 
0.007 per kw.-hr. for the remainder 
Power Rates—Minimum charge $0.75 per horsepower. No 
charge less than $1. 
Charge $0.05 per kw.-hr. for the first 100 kw.-hr. 
0.04 per kw.-hr. for the next 100 kw.-hr. 
0.03 per kw.-hr. for the next 300 kw.-hr. 
0.015 per kw.-hr. for the next 500 kw.-hr. 
0.008 per kw.-hr. forthe next 1,000 kw.-hr. 
0.007 per kw.-hr. for the next 3,000 kw.-hr. 


0.0063 per kw.-hr. for the next 
0.006 per kw.-hr. for the next 
0.0057 per kw.-hr. for the next 


45,000 kw.-hr. 
25,000 kw.-hr. 
25,000 kw.-hr. 


Water Heating.—Minimum charge $0.50 per kilowatt connected 
load. No charge less than $1. Rate is $0.008 per kilowatt-hour. 


House Heating is sold on a minimum of four consecutive 
months use and is based on the connected load. 
1 to 3 kw. at a rate of $2.50 per kw. 
4 to 12 kw. at a rate of 2.25 per kw. 
13 to 20 kw. at a rate of 2.00 per kw. 
21 to 50 kw. at a rate of 1.80 per kw. 
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What the Girls Do for New Orleans 
Power Company 


HE women’s committee of the New Orleans Public 

Service, Inc., has formed an alumnz association 
whereby each member when she leaves the company to 
be married receives a diploma. Whenever there is any 
special work to be done, such as during conventions, spe- 
cial appliance demonstrations, etc., these “graduates” are 
called upon to help out. Their response has been grati- 
fying according to the women’s committee and company 
executives. 

The women’s committee in New Orleans has been very 
active and has done a great deal of public relations and 
educational work, particularly among school students. 
Work in the schools was carried out in the following 
way: After winning the friendship of the local princi- 
pals and teachers, invitations were issued by the com- 
pany for an “open-house campaign” in its various plants. 
Up to date, more than 3,500 students have learned about 
their utilities, this number taking in more than 75 classes. 
At present the company is fostering an essay contest 
in the schools, awarding $300 in gold, and the papers 
already submitted are a revelation. The school work is 
handled entirely under the supervision of Miss Julie 
Pailet. 

The inspection trips through the company’s property 


recent flood period it assisted considerably in raising 
funds for the refugees as well as entertaining the refu- 
gees themselves. The club has grown so popular that it 
is necessary to perform two and three times a week to 
take care of all the invitations. 





Six-Wheel Electric Hauls 100 Tons 
of Paper Daily 


EAVY traffic on the streets of Los Angeles, with 

many starts and stops, has furnished ideal conditions 
for a heavy-duty electric truck operated by the Los 
Angeles Times to demonstrate its flexibility and economy. 
The truck, which is shown in the accompanying illustra- 
tion, is used for hauling newsprint from the warehouse 
to the newspaper plant, making from ten to fifteen 3.5- 
mile round trips per day with loads averaging ten 
tons apiece. 

Average daily operating data indicate the following: 
Miles traveled, 13.8; ampere-hours per mile, 12.6; kilo- 
watt-hours per mile, 1.7; energy required for charging 
the battery, 24 kw.-hr. The truck is a model N Walker 
truck originally of seven tons capacity, equipped with a 
42-cell, 25-plate Exide-Ironclad battery. By the addition 
of the two rear wheels shown, making the truck a six- 
wheel truck, the loads carried were increased from five 





ELECTRIC PAPER TRUCK PROVES ECONOMICAL IN LOS ANGELES TRAFFIC 


are handled as follows: Representatives of the women’s 
committee go to a school with two buses, and there Miss 
Pailet gives a short talk to the pupils on the policy of 
the company and an outline of what they will see on the 
inspection trip. Then the pupils are taken to the main 
generating plant of the company, to the gas plant and 
to the training school for motormen and conductors. At 
each of these places the features are described in terms 
that are readily understood by the students. From the 
training school, the pupils are transported back to the 
schools in the buses or they are let out at convenient 
corners. By the time the trip has come to an end the 
pupils enthusiastically cheer the company, and all per- 
sons residing in the neighborhood are well aware that the 
utility is active. 

Another activity of the women’s committee has been 
the formation of a 24-piece string instrument glee club, 
which plays for various local functions. During the 
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to ten tons without any appreciable energy consumption. 
This was partly due to a reduction in weight on the 
original rear wheels, reducing the tendency of the rubber 
on the tires to pile up due to the great weight and partly 
by reason of greater navigability due to shortening the 
wheelbase 18 in. at the time the truck was converted to 
a six-wheel truck. The two rear wheels are so connected 
with the steering mechanism that they turn with the 
front wheels, thus eliminating any tendency for them to 
be forced to slide on the pavement when the truck is 
making a turn. 

This electric truck hauls in excess of 100 tons of 
newsprint daily for the Los Angeles Times and during 
more than four years of service has fully proved its 
dependability and economy. The requirements of the 
owners necessitate a high degree of reliability and sus- 
tained operation to maintain the supply of paper for 
the presses. 
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Service Maintenance 


All operating divisions co-operate with the trouble dispatcher of the Philadelphia 
Electric Company to restore service. Nature of organization for co-ordi- 


nating this work. 


Repair men are trained for universal duty 
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By Car_ D. BUCHHOLZ 
Philadelphia Electric Company 


cover all possible sources and types of line trouble 

and service interruptions has been developed by 
the Philadelphia Electric Company. The plan is the re- 
sult of careful investigation regarding the best way of 
rendering to all customers the best possible service with 
least delay. 

For seven years we have had an organization that has 
met the requirements of our customers. The basic idea 
in the formation of this section was to assemble a group 
of employees with such experience and ability that men 
would always be available who were capable of restoring 


A DEFINITE system of procedure designed to 


calls from customers. These consist of such complaints 
as no light, no power, part of the house off, flickering 
light, low voltage, street lights out, wires down, cats on 
poles, accidents to poles, etc. The municipal electrical 
bureau supplies us with information regarding fire 
alarms, street lights out, wires down, accidents to equip- 
ment, etc. Our safety first bureau relays requests for 
inspection of equipment along highways or on customers’ 
premises, referred to them by company employees. If 
an investigation proves existence of a hazard, the em- 
ployees are given prize money as a reward for their 
vigilance, with the idea of fostering an interest in com- 
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ORGANIZATION CHART OF SERVICE MAINTENANCE DIVISION 


service, even though in a temporary manner. Our plan 
not only takes care of the customer’s needs but also 
covers transmission, distribution and _ street-lighting 
trouble. 

The development of a community depends, in a large 
measure, upon the service furnished by the utilities of 
that community, and the impression made by a utility 
upon its customers depends upon the manner in which 
its employees meet the customers. The service division 
must encounter the consumer under most adverse con- 
ditions, and when the personnel of this section realizes 
that the customer has the privilege of being out of sorts 
if his fuse blows, even though the customer himself is 
responsible, half of the battle to produce a favorable 
Impression has been won. 

The service maintenance division receives most of its 
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pany property and preventing claims that might develop 
from such hazards. We employ young women to receive 
service calls, because we have found that they are in- 
herently more courteous than men, work more quickly 
and produce neater records. In addition, the feminine 
voice has a decidedly soothing effect upon the customer 
and he does not say the things that he intended to say 
when his lights went out. All complaints received by 
these girls are time stamped and passed to the trouble 
dispatchers’ receipt bin. 

The trouble dispatchers receive direct reports of diffi- 
culties from the load dispatchers, substations, construc- 
tion divisions and the design division. Load dispatchers 
supply requests for the operation of air-break switches 
and disconnecting devices for operating reasons and also 
refer all defective lines and cables to the trouble dis- 
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patchers. When a line, either aérial or cable, fails, the 
operating department, having made such tests as it deems 
to be necessary, refers the matter through the load dis- 
patcher to the trouble dispatcher. The responsibility for 
locating and clearing the trouble and turning the line 
back lies with the latter. He is privileged to call on the 
construction division for assistance. The substations, 
which operate municipal street-lighting circuits, such as 
magnetite circuits, supply the trouble dispatcher with 
reports of trouble on such circuits. The construction 
divisions supply him with requests for interrupting serv- 
ice to customers supplied from 2,400-volt, 110 and 220- 
volt lines. They also request that arrangements be made 
for blocking and paralleling 2,400-volt circuits upon 
which they are to work. The underground construction 
division also requests the trouble dispatcher to arrange 
for blocking out any cable upon which they have work 








placed in a smaller bin, designated as belonging to that 
particular man. 

When the reports are received from the trouble man 
upon the completion of the job, he advises the dispatcher 
as to the exact time when the particular complaint was 
cleared. This is noted on the complaint cards, as well 
as a report of the work done, together with any expense, 
such as carfare or telephone calls, which the trouble man 
has incurred in clearing the complaint. The work card 
is then placed in the reference bin, awaiting a favorable 
opportunity to pass along to any other division that is 
interested. 


SPECIAL AERIAL Corps 
In connection with the assignment of the work by the 


trouble dispatcher such details as refer to switching or 
blocking of circuits, line trouble, power customers’ com- 
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PROCEDURE FOLLOWED IN HANDLING 


to do, making the necessary arrangements for an inter- 
ruption to any customer whose service will be cut off. 
The design division supplies the dispatcher with requests 
for transferring customers from one service to another, 
due to overload, etc., and also arranges with the dis- 
patcher for the checking of transformer taps and name- 
plate data, should there be any question concerning these. 


ALLOCATION OF CALLS 


All the work received by the trouble dispatcher is 
placed in district bins. These bins correspond to divisions 
which are covered by trouble men located at stations in 
these various areas. We have thirteen such stations, 
housing the service maintenance force. Some have three 
shifts, some two shifts, others only one shift. As soon 
as any man in a particular district is free he is assigned 
work from these bins. Hospitals, other public utilities 
and continuous-service customers receive preference in 
the assignment of complaint work. We have simplified 
the picking out of these complaints by having the com- 
plaint operator place those of the preferred list on sal- 
mon-colored cards, power customers or blue cards and 
residences on white cards. When the work is assigned 
to the trouble man, it is again time stamped and then 
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TROUBLE CALLS 


plaints, street-lighting circuit trouble and investigation ot 
aérial equipment are assigned to aérial line trouble men. 
These men do not receive residence complaints except 
when all the secondary trouble men in their districts are 
busy. In connection with switching and blocking lines 
by the service maintenance division, it is interesting to 
note that all switches, aérial or underground, which are 
thrown out of their normal operating position by a 
trouble man are tagged with a red tag stenciled, “Danger 
—Call Trouble Dispatcher.” 

The complaints from residences, unless we receive a 
group of them from a particular neighborhood suggesting 
outside trouble, are assigned to secondary trouble men, a 
group that consists of boys between the ages of eighteen 
and twenty-five. Work relative to switching or blocking 
of underground circuits, cable trouble, underground 
street-lighting circuit trouble and underground inspec- 
tions is passed to a group of underground trouble men. 
These men are qualified to cover all kinds of underground 
cable failures. They will locate a fault on a high-tension 
transmission cable or on a secondary cable. If the fault 


is but a slight burn, they are qualified to make repairs, 
even though it involves the remaking of a 13,200-volt 
Work rela- 


splice, if that is necessary to restore service. 
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tive to street lights is handled by a group of inspectors, 
who replace the lamps or cut out defective equipment. 
Work relative to flickering lights, low voltage, trans- 
former load tests or load surveys is handled by a group 
of men qualified to cover any work of this nature. 

When the street men have completed their work, the 
trouble dispatcher is advised as to what has been done 
and what it is necessary to do in order to complete the 
work and place it in permanent operating shape. The 
dispatchers pass this information along to the various 
divisions verbally. 

The load dispatcher for the operating department re- 
ceives reports of trouble and requests for the changing 
of circuit schedules, paralleling or blocking circuits. The 
meter and installation department is called upon to make 
permanent repairs or renewals and from time to time is 
also called upon to assist us in clearing trouble inside of 
the customers’ premises. The underground division is 
called upon for assistance in drawing and splicing cable 
when the fault is located in the stretch between manholes. 
They are also called upon for repairs that the trouble 
force cannot make in a permanent manner. 

The aérial lines construction division renders assistance 
in storms or times of abnormal trouble and is also called 
upon to make permanent repairs. If a high-tension line 
should be down, the trouble man will replace it with the 
heaviest wire he has on his trouble wagon at the time, 
in order to restore the line to operation. The aérial lines 
construction force is requested to make permanent repairs 
whenever it is convenient to take the line off for that 
purpose. This force is also called upon to replace burned- 
out transformers, the trouble man having cut the bad 
transformer clear of the line and transferred the load to 
an adjacent transformer. 

The commercial department is called upon for assist- 
ance in obtaining interruptions to 2,400-volt or low-ten- 
sion customers. It is also consulted on the questions of 
policy that crop up from time to time. The safety first 
bureau receives reports on such inspection requests as it 
has forwarded to us. The municipal electrical bureau 
and the telephone companies receive reports from us 
relative to any of their equipment that we find to be in 
trouble. This consists chiefly of wires down. 

After the work has been referred to the various divi- 
sions, it is confirmed to these divisions in writing. The 
work then passes on to the statistical division and from 
there to the files, where it is kept for a year. 


SPECIAL PROVISIONS 


In connection with customers’ troubles, the service 
maintenance division makes every effort to restore serv- 
ice, if necessary, in a temporary manner. We attempt to 
find out which house branch is giving the trouble and cut 
that branch out of service. The customer is referred to 
an electrician for permanent repairs. If a transformer 
burns out, it will be cut clear of the line and the load 
transferred to an adjacent secondary, if possible. If 
this is not possible and the transformer be a 10-kva. or 
smaller, it will be changed by this division. If it is of 
a large size and cannot be cut over, we put in its place 
a 100-kva. transformer mounted on a truck and arranged 
for this particular purpose, until such time as the aérial 
lines division can change the transformer. If a wire is 
down, the trouble man either puts it up or, if it is of 
too large a size for one man to pull, replaces it with 
smaller wire, restores service and refers the matter to 
the aérial lines division for permanent repairs.. If a cable 
tails and repairs can be made by the trouble man in a 
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THE PHILADELPHIA ELECTRIC COMPANY 
SERVICE MAINTENANCE DEPARTMENT 


COMPLAINT RECORD 
















































































Name....... 
Address 
Phone 
Light Power | All off | Part off 
Nature of Complaint | ee Te puta GAD Cee. ae 
- _._ Come 
ae Sess ic oon 
Rec'd by Rel 
Assigned to Time 
Report thee: 
Average time.................minutes 
FUSES PLACED 
Amp. 5 | 10 | a5 | 20 | 25 | 30 | 35 | 0 | 45 | 50 | oo | 20 | 25 | 80 | 85 | 
Quantity | ; on PA be | | 
7 —_ T 
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Quantity | | | | | | 
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Classification Service | Mala | Branch” | Primary Transformer 








CONTINUED ON OTHER SIDE 























| Te Bh 
] 
Cleared O. K. Cleared Temp. | Expense | 
SEMAN DOG TSN NeNETH Sg 
P.E.Co. | Consumer's T. & D. 
Equip. Equip. Line 
| Despatcher 
Report (cont.) 
ee. ae ee 











| meter] tgs] ae ] om. Und. | 0.0. ]rrans. 
fren GDS 2nEOF DOME WHO UP! LTS: Re: ew 





Referred tp 


Verbally referred by Time 


Accepted by 


Copy made by pineleeasiciaanieiale celal 


sana Date and Time... 


Copy sent 





U.S. Mail | Co, Mail 
| Keystone Index Card Co. Phila. 











RECORD SHOWS COMPLETE REPORT OF EACH TROUBLE CALL 


The card reproduced above offers a detailed account of the origin 
and disposition of any complaint call and eliminates conjunctional 
records of material. 


temporary way. he does so. If not, the underground 
cable gangs are called out any time of the day to assist 
in restoring service. If trouble should occur in power 
customers’ equipment resulting in idle workers, we make 
repairs for the customer if we can. A separate work 
order is taken covering such work for each division that 
may be called upon to render assistance and the cost 
forwarded to the commercial department for collection. 

Our basic idea is to restore service with a minimum 
of inconvenience and annoyance to the customer under 
every possible condition, 
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The Buyer’s. Viewpoint 


OW much latitude should a salesman have to produce 

the best results for his company? What does the 
buyer expect in a salesman? These are questions which 
the executive must answer satisfactorily in order to build 
up an effective sales force. The frank viewpoint of a 
central-station engineer as expressed herewith calls atten- 
tion to the inability of the engineer to deal effectively 
with the salesman, except as a transmitter of the home- 
office decisions. In questions regarding price or minor 
technical changes this buyer has found the average sales- 
man to be unable to make any decision, evidently because 
the salesman is not taken into the confidence of the 
home office and does not know exactly the basis upon 
which his proposition has been figured. This is un- 
doubtedly a serious handicap and one which has a two- 
fold reaction. First, the buyer cannot get prompt deci- 
sions having all the flavor of definiteness to build up his 
confidence, and, second, the salesman is always in a 
quandary as to what is the lowest price the home office 
will accept, with the result that sales offices tend to sell 
on a price basis rather than sell their products on merit. 
In discussing the sales situation, one company states 
that in its experience most sales engineers are not only 
not engineers but not even very good salesmen. This 
company further says: “It has always appeared to us 
that it was the function of the salesman to know as much 
about the apparatus, equipment or commodity that he is 
selling as it is possible for anybody to know. This does 
not necessarily mean that the salesman must always have 
first-hand information. The method of gathering this 
information would depend upon the individual salesman 
and the organization with which he is connected, but 
there is no doubt that the salesman could obtain this 
information if he desired to. Unfortunately, the average 
salesman or sales engineer does not do that. As a rule, 
he is content to act as a messenger between his home 
office and the customer whom he calls upon. Sometimes 
he is a very pleasant messenger, ready to take his client 
to lunch or offer him a cigar, but seldom has he any real 
idea as to what the product is that he is offering, the points 
of strength or weakness of his apparatus, how it com- 
pares with his competitor’s equipment and similar points. 
“It is obvious that the return to the engineer who may 
spend some time with him in discussing his equipment 
can be very small, and under those conditions the incen- 
tive to talk to him is brought down almost to the van- 
ishing point. Occasionally, we have had the unexpected 
pleasure of meeting a sales engineer who was actually 
able to talk our language, but this has been altogether 
too rare. We have found again that salesmen, and 
sometimes good salesmen, and perhaps good engineers, 
who have to handle a proposed transaction were tied down 
by the factory or the home office so rigidly that they 
could virtually do nothing but act as transmitters of 
the home-office decisions. This again has always ap- 
peared to us as a mistake. It has always seemed that a 
far better arrangement would be for the local salesman 
or sales engineer to know exactly the basis upon which 
his proposition has been figured down to quite close 
details. With such a knowledge, and assuming that he 
is of the proper caliber, it ought not to be a very difficult 
matter for him to make a quick adjustment of his propo- 
sition to meet some minor change in specifications or 
change in features desired, etc. A decision in matters 
like this is sometimes needed in a hurry, but only rarely 
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have we found a salesman who handled the proposal 
with enough leeway granted him by his home office 
executives to be able to go ahead and make a decision on 
his own initiative.” 


OW WY 
Letters from Our Readers 
Mm WO 
- Secondary Circuits and Their Types 


To the Editor of the EtectricaL WorLD: 

Your editorial comment at the end of Alex Dow's 
article on “General-Purpose Secondary Circuits,” in the 
Sept. 3 issue of the ELecrricaL Wortp, sounds mis- 
leading to me. By that I mean it leads one to believe 
that Mr. Dow is discussing the merits of secondary net- 
works. Mr. Dow fakes great pains to state that he is 
not discussing the merits of secondary networks, but 
rather the feasibility of various types of secondary com- 
binations, namely, five-wire, two-phase ; four-wire, three- 
phase, and three-wire, single-phase. 

While it is true that a discussion of four-wire, three- 
phase secondaries usually means secondary networks, 
you will note that in summing up his article Mr. Dow 
states in conclusion : 

“1. I have said nothing adverse to a network or in 
favor of radial secondaries. To the contrary, I recog- 
nize the merits of the network as does every old Edison 
man. 

“3. In discussing networks and 120-volt lamps as if 
these were attributes solely of the four-wire, three-phase 
circuit, some of the advocates of that form of secondary 
have beclouded the issue.” W.S. ScuMipt, 

Assistant Chief Engineer. 


Pennsylvania-Ohio Power & Light Company, 
Youngstown, Ohio. 
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Why Not “Telorama’’? 


To the Editor of the ELectricat Wortp: 

In your issue of May 21 C. L. Kasson criticises the 
word “television,” and in your issue of July 16 H. I. 
Mandolf defends it. I alse criticise the word, but not 
from the viewpoint of Mr. Kasson. 

I believe the word “television” is poor principally be- 
cause it is crudely made up of two inharmonious words 
taken unnecessarily from two languages. “Tele” is 
Greek; “vision” is Latin. It would be much better 
widely to adopt the word that is a companion for “tele- 
phone” and “telegraph,” both of which are pure Greek, 
viz., “telorama.”” “Tele” in Greek means “‘distance’’ and 
“orama” in Greek means “to see”; therefore telorama 
means distance-seeing. We have, then, words that meet 
with the approval of the lexicographer for “afar-writing,” 
“afar-speaking” and “afar-seeing.”” The three words, 
“telegraph,” “telephone” and “telorama,” should be used 
broadly, in a perfectly parallel manner. However, we 
properly speak of “telephone apparatus” and “telegraph 
apparatus,” and when telorama apparatus is also asso- 
ciated with the simultaneous reproduction of sound the 
combined instrument could very appropriately be called 
the “teloramaphone.” 

The word “television” should be abandoned at once. 
\lready the public has heard it too often, but the public 
should now hear, as soon as possible and as often, and 
then some, the word “telorama.” 


Moore Laboratory, D. McFarLan Moore. 
Harrison, 
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Generation, Control, 
Switching and Protection 


Simplified Remote Control.—K. Rose. 
—The numerous switches of a modern 
power distribution center, with their 
“open” and “closed” signaling lamps, 
require a complex wiring system for 
remote control. Attempts to minimize 
the number of control wires between 
the sending and receiving station have 
been directed toward simplification and 
a reduction of installation cost. The 
author describes a method whereby the 
connecting lines may be reduced to 
about one-sixth of the customery num- 
ber. The operation of the arrangement 
is based upon placing two relays in 
series at the receiving end, the first of 
them actuating a selector switch for the 
second. For a large number of switches 
the selector switch is replaced by a 
synchronous motor-driven selector drum 
at both ends, similar to that used in the 
American supervisory plan. <A _ typical 
wiring diagram indicates the operation 
of this new system. —- Elektrotechnische 
Zeitschrift, Aug. 4, 1927. 


Earthing Systems, — Several sugges- 
tions for the construction of grounding 
installations at generating stations and 
substations are made in conjunction 
with an endeavor to illustrate the de- 
sirability of increasing the efficiency of 
grounding or reduction of resistance. 
No particular advantage is discerned in 
the use of copper for earth plates in- 
stead of galvanized iron, as copper may 
have to be tinned to prevent corrosion 
and iron rust does not appreciably in- 
crease the resistance to the earth. 
Periodic tests for resistance are advo- 
cated, and it is stated that they should 
be made by disconnecting each ground 
plate in turn and testing it in connec- 
tion with the others. This will give 
a figure which may be compared with 
previous tests and will show whether 
the ground is still sound and efficient.— 
i Review (England), Aug. 19, 
Q? 


Transmission, Substations 
and Distribution 


_ Hollow Conductors for High-V oltage 
lransmission—M. F. DAuL.—If corona 
losses are to be kept at a minimum, the 
diameter of copper cables for voltages 
in excess of 110 kv. becomes so large 
that hollow conductors become: an eco- 
nomic necessity. A variety of such 
tubular cable designs have been de- 
veloped, all having a double layer 
of concentrically arranged conductors, 
with or without a central rib construc- 
tion. The cable type, consisting of two 
layers with a twisted copper ribbon in 
the center, has become particularly pop- 
ular. The author enumerates a number 
ot disadvantages of these hollow cables, 
such as high manufacturing cost, com- 


pression of the inner layer, irregular 
surface due to unavoidable variations 
in the dimensions of the individual 
strands, tendency to open when cut, 
etc. All of these disadvantages can be 
overcome with a single-layer hollow 
cable, composed of interlocked wires 
and requiring no central reinforcing 
member. The appearance of the con- 
ductor is absolutely smooth, the con- 
struction does not tend to open at the 
end, rupturing strength is uniformly 
distributed upon all members of the 
cable, the weight is reduced, and the 
manufacturing cost is 15 per cent lower. 
Mechanical tests show high bending, 
crushing and rupturing strengths. Com- 
pared with twin layer cables, great 
savings can be achieved on long trans- 
mission lines operating at 220 kv. or 
380 kv.—Bulletin de l Association Suisse 
des Electriciens, July, 1927. 


Rain Tests on Insulators—E. LiEn- 
HARD.—A report of data derived from 
laboratory tests, made with six types 
of high-voltage porcelain insulators, in 
connection with their flashover voltage 
when subjected to artificial rain. Re- 
sults indicate that the conductivity of 
the water used, and the period of spray- 
ing both influence the time required for 
initial flashover. Tests show that the 
flashover voltage gradually drops as the 
flashes are repeated until a stationary 
value is obtained. Differences up to 30 
per cent were found between the first 
and the final constant flashover. The 
data are tabulated and plotted. Ali tests 
were made with 0.1 in. rain per minute, 
falling at an angle of 45 deg. from a 
nozzle under a pressure of 45 lb. per 
square inch.—Bulletin de l’Association 
Suisse des Electriciens, July, 1927. 


Units, Measurements 
and Instruments 


Experimental Measurement of Me- 
chanical Forces in Electric Circuits.— 
J. WALTER Roper.—A relatively simple 
laboratory method for measuring the 
mechanical forces exerted on the parts 
of a complete circuit due to current 
flowing in the circuit is described by 
the author. In certain tests made with 
this apparatus and using the method 
described in the text the theoretical 
methods of computing such forces are 
shown to be reliable. Representative 
curves derived from the experimental 
data for the circular circuit and rec- 
tangular circuit are included and indi- 
cate the comparison of test results be- 
tween the theoretical and measured 
forces.—Journal of American Institute 
of Electrical Engineers, September, 
1927, 


Determining Temperature Distribu- 
tion—A contribution to the evaluation 
of the flow of heat in isotropic media. 
Ry the use of integration and the cal- 
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culus applied to the equation of thermal 
equilibrium, a determination of temper- 
ature and of its distribution, at different 
intervals following the establishment of 
a source of heat, is derived. The solu- 
tion for a quantity of heat generated 
at a point taken as the origin of co- 
ordinates and diffusing into an infinite 
medium offers a basis for extension to 
apply to surface sources and _ other 
buundary conditions which are included 
by the method of images, or inversion, 
analogously with the electrostatic po- 
tential problem. The object of this 
article is to show that, given the solu- 
tion for an instantaneous source, a solu- 
tion may be deduced for a continuous 
source. The method has previously 
been suggested but has lacked extensive 
exploitation. — Electrician (England), 
Aug. 19, 1927. 


Illumination 


Problems of Street Lighting by Elec- 
tricity—H. T. HArrtson.—tThe author 
points out that in England very little 
advance has been made in street light- 
ing and that the conditions are similar 
to those which existed more than ten 
years ago. It is his contention that 
the height, spacing and position of light 
sources should be rearranged to avoid 
the use of brilliant light spots and at 
the same time reduce the number of 
obstructions to vehicle and pedestrian 
traffic involving a potential danger to 
public safety. It is proposed that light 
sources be centrally suspended at fre- 
quent intervals by means of messenger 
wires, which, in order to reduce the 
cost and to simplify control and main- 
tenance, should support the conductors. 
Various examples of overhead suspen- 
sion are contrasted with the more usual 
method of supporting illuminating 
street-lighting fixtures by means of 
columns. Modern gas-filled electric 
lamps, owing to their light weight and 
small attention requirements, are par- 
ticularly suited for the suggested mode 
of support and when combined with the 
necessary conductors need not be un- 
sightly. Figures relating to the initial 
cost and operating expenses of the con- 
struction proposed by the author are 
given and compared with the existing 
examples. Highway and road lighting 
are considered, and it is suggested that 
this class of roadway be elluminated 
by means of highly concentrated light 
sources fixed at a considerable height 
to give the required vertical illumina- 
tion, but so arranged that no illumina- 
tive effect is required from the adjacent 
source, thus reducing glare. — Paper 
presented to Institution of Electrical 
Engineers (England), August, 1927. 


Electric Lighting of Pullman Cars.— 
H. Grotv.—A detailed description of the 
new German equipment, which is now be- 
ing introduced as standard, to supersede 
the former gas lighting. The generator 



















is of the shunt type, with the field 
regulated automatically by a series car- 
bon pile. Its disks stand under perma- 
nent spring compression, while a volt- 
age-controlled magnet tends to counter- 
act the spring with rising potential. 
A variation of resistance within one to 
fifty is thus obtainable. A _ second 
current-controlled carbon pile is placed 
between generator and lamp circuits. A 
double-throw, double-pole switch con- 
nects the lights either to the generator 
and the battery during train run or to 
the battery alone at standstill. Among 
the many advantages claimed for this 
system is the usually small energy con- 
sumption of the regulating apparatus, 
permitting economical use on the smal- 
ler cars. It is also stated that the type 
of carbon disks used prevents breaking 
due to local overheating.—Elektrotech- 
nische Zeitschrift, July 28, 1927. 


Heat Applications and 
Material Handling 


Rational Design of Structural Steel 
Joints for Arc-Welded Connections.— 
A. M. Canpy.—Joints which have been 
designated by the author as rational in 
design are not necessarily the last word 
in good practice in his estimation. They 
are simply suggested joints and are de- 
partures in most cases from what is 
found to be the practice in riveting con- 
struction. Endeavor has been made to 
have designers think in terms of welding 
rather than in terms of riveting. The 
results of numerous tests upon more than 
40 speciments which were loaded to de- 
struction indicate the value of the pro- 
posal suggested by the author. Many 
different methods of joining plates to 
girders and girders to columns and to 
each other were devised and tested. The 
author concludes: that arc-welded joints 
can be constructed in such manner as 
fully to develop the ultimate strength of 
the structural members connected; that 
beams and girders can be connected to 
columns so as to produce absolute fixa- 
tion; that lines of beams or girders can 
be connected so as to provide complete 
continuity across the support, whether 
the support be girders or columns; that 
a steel I-beam of given section and 
length will sustain a far greater load if 
fixed at its ends by a suitably designed 
arc-welded joint than if supported by 
standard riveted connections consisting 
of top and bottom angles; that a plate 
girder assembled by welding and con- 
sisting of nothing but sheared plates has 
a far greater bending strength than a 
riveted plate and angle girder of the 
same weight, owing to the better distri- 
bution of the steel in the cross-section, 
and that a double-angle tension member 
such as is used in trusses connected at 
the ends by welding will, when tested to 
tension failure, break at the angles under 
a load 30 per cent greater than the load 
at which a hanger consisting of the 
same size angles with riveted connec- 
tions will fail. It is stated that complete 
continuity of lines of beams can be ob- 
tained by welded construction.—EFEngi- 
neers and Enginecring, August, 1927. 
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Motors and Control 


Wiring for Motor Installations. — 
Gorpon Fox.—The procedures involved 
in the proper wiring of motor installa- 
tions in accordance with the code re- 
quirements and recommended practices 
with respect to conduit work and wiring 
considerations are discussed. The proper 
size of wire or cable to be used for 
various currents and the rules which 
must be applied in order to determine 
these sizes are given. Recommended 
practices for motor wiring in regard to 
cable capacity as related to the location 
of the controller and to the type of 
motor used and its size have also con- 
sideration. Conduit dimensions, for 
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enough to minimize metallic conduc- 
tivity but must not be so great as to 
retard the passage of electrons, es- 
pecially at the anode, and that the 
contact pressure and area must be 
small enough to minimize metallic con- 
ductivity. With a soft crystal a light 
contact is necessary.—Researches of the 
Electrotechnical Laboratory (Japan), 
1927, 


Insulation and Short Waves.—C. F. 
ForBEs-BUCKINGHAM. — The author is 
primarily concerned with a search for 
the ideal insulator for radio equipment, 
but the apparatus and methods used in 
testing material are of value for testing 
dielectrics to be used with any high- 
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Outside Diameter of Cable, Inches 
CONDUIT SIZES FOR HIGH-VOLTAGE CABLES MAY BE FOUND FROM CHART 


WHEN SIZE AND NUMBER OF 


different-sized cables up to 1,000,000 
cire.mils and with varying numbers of 
conductors for securing the necessary 
wire area, are tabulated. — /ndustrial 
Engineer, August, 1927. 


Telegraphy, Telephony, Radio 
and Signals 


Further Investigation of Synthetic 
Galena Detectors and a New Theory 
of Crystal Rectifiers. — W. Ocawa, C. 
NEMOTO AND S. KANEKO.—The authors 
have investigated the various metallic 
sulphides and have found no definite 
relation between sensitivity and com- 
position, Synthetic and natural galena 
have been compared and the results 
and relative efficiencies stated. Fol- 
lowing a review of the various theories, 
designated as electrolytic, electrothermal! 
and electronic unilateral conductivity, it 
is proposed by the authors that the 
electron-emitting faculty of the surface 
layer of each electrode and the electron- 
receiving faculty of each electrode be 
the main basis for the discussion. They 
conclude that to obtain good rectifica- 
tion the difference of the electronic 
characteristics of the electrodes must 
be as large as possible, that the resist- 
ence of the electrode must be great 





CONDUCTORS ARE KNOWN 

frequency current. The difficulties in 
controlling oscillation and the effect of 
loading upon ebonite have received par- 
ticular attention. — Electrician (Eng- 
land), Aug. 12, 1927. 


Miscellaneous 


Burglar Alarm with Semi-Conductor 
Circuit, — W. Biut. — This article de- 
scribes an apparently newly discovered 
fact, namely, that electric circuits up 
to 200 volts potential can be carried 
through practically non-conducting ma- 
terials, like dry wood, cloth, strings, 
paper, etc. While the resulting current 
does not exceed a small fraction of one- 
millionth of an ampere, certain at- 
tractive effects between wooden disks 
can be realized, and the latter can be 
made to operate electric alarm circuits. 
In connection with a specially developed 
electromagnetic holding relay, installa- 
tions of burglar alarms for banks, 
stores, etc., have been made, which have 
proved positive and effective. The 
author emphasizes the fact that this 
new system has nothing in common 
with the well-known Johnson-Rahbeck 
effect, which deals with currents of at 


least ten times greater magnitude. 
—Elektrotechnische Zeitschrift, June 
16, 1927, 
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Upper Colorado States 


Repeat Proposal 


But California and Arizona Are Still at 
Loggerheads—Caltfornia’s Suggestion 
for Division of Water Awaits Sister 
State’s Reply 


) mde agg bbe of the upper 
basin states at the seven-state 
Colorado River conference, which re- 
assembled at Denver on Sept. 19, offered 
what they hoped would be a solution 
to the apparent deadlock between Ari- 
zona and California with reference to 
the allocation of the waters of the river. 
The proposal is the same as was sub- 
mitted to the conference on Aug. 13. 
It provides as follows: That Nevada 
shall receive 300,000 acre-feet of water, 
that Arizona shall get 3,000,000 acre- 
feet and California 4,200,000 acre-feet 
from the total of 7,500,000 acre-feet de- 
livered at Lee’s Ferry by the upper 
basin states. The proposal further sets 
forth that Arizona shall receive 1,000,- 
000 acre-feet from her tributaries and 
that water from tributaries in the lower 
basin states shall be the property of 
the state where it originates until it 
reaches the main stream. California 
delegates objected to the provision 
whereby less than 4,600,000 acre-feet of 
water was allotted to their state. When 
California’s reply to the proposal was 
read, Arizona delegates branded it as 
an ultimatum and declined to make 
public their answer to the upper basin 
proposal without further careful con- 
sideration. 

Bitterly opposed to the Swing-John- 
son Boulder Dam bill, Arizona dele- 
gates fear that acceptance of the pro- 
posed water division would result in 
the passage of the bill; therefore they 
are expected to refuse to ratify the pact 
until the power question has been 
settled. California and Arizona were 
asked by the upper basin states to ac- 
cept the division of the water for a 
period of twenty years, the question now 
at issue between them to be settled by 
arbitration at the end of that time. 

At the initial meeting of this session 
Governor George H. Dern of Utah 
made the flat and unqualified declaration 
that he approved of California’s condi- 
tional ratification of the Santa Fe pact. 
The Governor also approves Arizona’s 
demand that she get revenue from 
Boulder Dam equal to what she might 
derive if the development were made by 
private capital. Governor Hunt of Ari- 
zona said that he believes California to 
be playing a waiting game in the belief 
that the Swing-Johnson bill will be 
passed at the next congressional session, 
but added in the emphatic language 
of men in argument: “They will have 
i hell of a time passing it.” He said 
further that his state would not recede 


from its present position and that its 
demands for water are now at an irre- 
ducible minimum. 


Improved Outlook for Export 


of Maine Power 


A hopeful outlook for the exportation 
of surplus power from Maine was in 
evidence at the quarterly meeting of the 
New England Council last week at Po- 
land Spring, Me., when Governor 
Brewster of that state intimated that if 
proper safeguards are furnished to in- 
sure the primary use of available hydro- 
electric energy in Maine, exportation 
may be attainable along the lines of an 
interstate compact. The Governor ex- 
pressed himself as thoroughly opposed 
to federal control of power supplied 


from Maine, but did not declare himself 
in favor of the repeal of the Fernald 
law, under which exportation has been 
prohibited for the past eighteen years. 
In an introductory address, President 
John S. Lawrence of the council said 
that a committee including representa- 
tives of the power industry is now at 
work drafting a proposed basis of agree- 
ment for power interchange along the 
lines of an interstate compact which 
may be subject of legislation in Maine, 
New Hampshire and Massachusetts. 

Progress in stimulating industrial de- 
velopment in New England through the 
co-operation of electric service compa- 
nies was described in a report of a com- 
mittee headed by Charles L. Edgar. 
Out of fifty-three companies replying to 
an inquiry, eleven are carrying on in- 
dustrial development activities, 





Commercial Director for N. E. L. A. 


Executive Committee, Meeting in Chicago, Establishes This Office 
—Next Convention Will Be Held at Atlantic 
City on June 4 to 8, 1928 


ATIONAL co-ordination and ad- 

visory direction of the merchan- 
dising and energy sales efforts of 
electric utility companies were decided 
on by the executive committee of the 
National Electric Light Association in 
session in Chicago on Wednesday, 
Sept. 21. The committee voted to 
create an office in national headquar- 
ters to be occupied by a man whose 
duty might be stated as the dissemina- 
tion of sales information to and the 
arousing of sales enthusiasm in mem- 
ber companies through the channels of 
the existent geographical division and 
state commercial committee organiza- 
tions. 

The need for such an agency has 
been keenly felt in the last few years 
as appreciation of the commercial fac- 
tor in the electricity supply business 
has grown. The arguments of J. E. 
Davidson, chairman of the Commercial 
National Section, for the establishment 
of this new office were ably seconded by 
Gerard Swope, president General Elec- 
tric Company, and by men representing 
the geographic divisions. 

That the next session of Congress 
will probably occupy itself rather largely 
with matters relating to and affecting 
the electric utility business was the 
general feeling observable in the com- 
mittee meeting. This feeling led to 
much attention and discussion being 
given to matters of public relations and 
public policy. The report of the chair- 
man of the Public Relations National 
Section, J. F. Owens; an address by 
W. A. Jones, N.E.L.A. representative 
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on the joint utility committee on public 
policy, and remarks from others present 
emphasized the need for a true public 
conception of the electrical industry, 
and especially the urgent need of get- 
ting proper and adequate appreciation 
of facts before state and national legis- 
lators. 

The address of Paul S. Clapp, man- 
aging director of the association, who 
has just completed his first year in 
office, also brought out these points 
very effectively. He repeated the 
words of Owen D. Young that the 
great problem confronting the industry 
does not lie in engineering nor in finance 
nor in commercialism, but in develop- 
ing public understanding. Mr. Clapp 
pointed out that the national viewpoint 
on any question was the sum of local 
viewpoints and that the actions and 
attitudes of local companies in their 
home territories were the determinants 
in the national picture. 

The Engineering and Accounting Na- 
tional Sections, in the reports of their 
chairmen, E. C. Stone and E. A. Davis, 
contributed to the public relations as- 
pect of the meeting, the former by its 
formation of a sub-committee to aid in 
setting the engineering facts regarding 
certain fallacies, such as the cheapness 
of water power, before the public, and 
the latter by an enlarged interest in 
the work on those phases of accounting 
that concern the public. 

On the motion of President H. T. 
Sands, the next convention of the asso- 
ciation was set to be held at Atlantic 
City on June 4 to 8, 1928. 
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Pennsylvania-Jersey 220-Kv. Connection 


Signing of Contract by Philadelphia Electric, Public Service of 
New Jersey and Pennsylvania Power & Light 
Insures Superpower Over Dense Area 





IMULTANEOUS announcement on 

Sept. 16 by Walter H. Johnson, 
president of the Philadelphia Electric 
Company, and Thomas N. McCarter, 
president of the Public Service Electric 
& Gas Company of New Jersey, that 
they, together with Sidney Z. Mitchell, 
chairman of the board of directors of 
the Pennsylvania Power & Light Com- 
pany, had signed a tripartite intercon- 
nection contract brought into the realm 
of fact the Pennsylvania-New Jersey 
“pool of power” foreshadowed last Feb- 
ruary at the time when the two Key- 
stone State companies executed a dual 


economy of operation. The program is 
a very large one and will involve several 
years of construction work before it is 
completed. As the various sections of 
the line are completed they will be placed 
in operation immediately. 

“The physical connection will be made 
over a 220,000-volt transmission ring 
more than 200 miles in circumference, 
with three major terminal substations at 
Plymouth Meeting, Pa.; Siegfried, Pa. 
(near Allentown), and Livingston, N. J. 
(near Newark). At Plymouth Meeting 
substation energy from the large steam 
plants of the Philadelphia Electric Com- 
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contract of the same kind. As reported 
in the ELectricAL Wortp for Feb. 26 
(page 467), the original tie-in formed a 
power pool roundly estimated at 2,000,- 
000 hp. With the generating facilities 
of the Public Service company added, 
the new pool will contain ultimately per- 
haps 3,000,000 hp., serving a population 
of nearly six million persons. The total 
expenditure involved is put at $26,000,- 
000, and 1930 is given as the date 
when the work will be complete. 

In explaining to the public the rea- 
sons for the arrangement and the de- 
tails of the plan Mr. Johnson said: 

“The main policy actuating and guid- 
ing these companies in this undertaking 
has been the desire to render a service 
of greater reliability with improved 
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AND NEW 
INTERCON NECTED LINES 


JERSEY TO BE SERVED BY 


pany and the hydro-electric station at 
Conowingo will connect with the ring. 
The Pennsylvania Power & Light Com- 
pany’s hydro-electric and mine-mouth 
plants of east central Pennsylvania will 
connect with the ring at Siegfried. The 
modern tidewater, steam plants of the 
Public Service Electric & Gas Company 
will connect with the ring just outside 
of Newark. No interconnection designed 
for the transmission of such large blocks 
of energy and involving companies oper- 
ated by financially independent interests 
has ever before been attempted. It is 
estimated that there will be a saving in 
generating equipment of approximately 
450,000 hp., resulting in a net saving 
of many millions of dollars. 

“While the benefit obtained through 


combining the diversified loads of the 
three companies is probably the most im- 
portant and alone would justify the in- 
terconnection program, many other ad- 
vantages are gained. Among these are 
the consolidation and staggering of the 
construction programs of the three asso- 
ciated companies, the greater total use 
of the high-efficiency stations and the 
corresponding decreased use of the less 
economical generating facilities, and the 
availability of all stations in the three 
systems to care for service in far-reach- 
ing and unexpected emergencies, such as 
breakdown of generating capacity, 
shortage of fuel and unforeseen in- 
creases in load. 

“Construction has actually been 
started on the section of the ring con- 
necting the Philadelphia Electric _Com- 
pany and the Pennsylvania Power & 
Light Company properties, which will 
be ready for operation early in 1928, 
while the construction of thé section 
linking the Public Service company to 
the ring will be started later in the year. 

“Plymouth Meeting substation, the 
point where the Philadelphia Electric 
Company is to tap the 220,000-volt ring, 
will be the largest single switching 
station in the world. This substation, 
which will be the terminus of the incom- 
ing and outgoing transmission lines, will 
cover an area of 40 acres. It is designed 
to control 750,000 kw. and will be one 
of the most interesting and spectacular 
parts of the interconnection program. 
The initial installation will consist ot 
two 100,000-kva. transformer banks, 
each consisting of three single-phase oil- 
insulated, self-cooled units wound to 
step energy down from 220,000 volts to 
69,000 and 13,300 volts.” 


New JerseEY PrRoGRAM 


The statement given out by the Public 
Service Electric & Gas Company says 
that an 82-mile transmission line will be 
constructed from Siegfried to a switch- 
ing station at Roseland, near Newark. 
where it will connect with lines from 
Kearny and other stations of the Public 
Service company. FEighty-foot _ steel 
towers spaced about 1,000 ft. apart will 
carry a single circuit of three conductors 
of approximately an inch in diameter. 
The Roseland and Philadelphia stations 
will be connected by a 77-mile line. The 
Roseland switching station will occupy 
a plot of about 40 acres and will cost 
between $5,000,000 and $6,000,000. Con- 
struction work will begin some time this 
fall. 

Ratings of the three companies con- 
cerned are given by the Public Service 
company as follows: 





Kw. 
Philadelphia Electric Company, 
eS Ee ee ee 570,000 
Philadelphia Electric Company, 
SN ee dk be coats 250,000 
—" ania Power & Light Com- nie an 
cthees nee be 5.6 eee and © 0 6 292,000 
Public. Service Electric & Gas Com- 
BE five sion e eee CR 0 Oe rbd w LO 575,000 
EE iid ha Viet as MOLES b> ober 1,687,000 


This indicates an actual initial pooling 
of more than 2,000,000 hp. irrespective 
of auxiliary sources and additions in the 
near future totaling perhaps half as 
much again. 
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Pacific Coast Convention 
of A.F.E.E. Ends 


Transmission at 220 Kv. and Lightning 
Protection Topics at Closing Sessions 
of Successful Del Monte Meeting— 
Spokane Next Meeting Place 


N THE two concluding technical 

sessions of the Pacific Coast A.I.E.E. 
convention, held at Del Monte, Cal., 
Sept. 13-16 (see last week’s ELECTRICAL 
Wor.p, page 576) able papers dealing 
with 220-kv. operating experience and 
associated apparatus and with the pro- 
tection of oil-storage reservoirs from 
lightning were presented. 

Transients due to short circuits were 
the subject of a paper prepared by 
R. J. C. Wood, L. F. Hunt and S. B. 
Griscom, in which the authors inter- 
preted results of automatic oscillograph 
tests made on the Big Creek 220-kv. 
lines of the Southern California Edison 
Company. It was found that for loads 
below approximately 150,000 kw. for the 
two lines the probability of outage is 
very small and has been zero when the 
relay operation has been perfect. Speed 
of relay and oil-circuit-breaker opera- 
tion was shown to be one of the most 
important factors in the ability of the 
system to maintain synchronism during 
transients. 

In a paper on equipment for 220-kv. 
systems, J. P. Jollyman said that four 
years’ experience has shown that 220-kv. 
transmission is as reliable as_ trans- 
mission at 110 kv. and much more 
economical. The importance of high 
insulation value was stressed as inhering 
not necessarily merely in the number 
of insulator units used but in the length 
of the insulator string because of its 
bearing on flashover distance. R. Wilkins 
and F. R. George gave performance 
data on the Pit River 220-kv. lines of 
the Pacific Gas & Electric Company in 
which it was shown that an average of 
four flashovers occur per year per 100 
miles of circuit. The stability of a 
line depends upon four factors accord- 
ing to E. R. Stauffacher, high-speed 
relay operation, high-speed  circuit- 
breaker operation, design of the gene- 
rators, particularly as to short-circuit 
ratio, and the application of — quick- 
response excitation to generators. 

The Baum principle of increasing the 
static stability of a transmission line 
by the use of intermediate synchronous 
condensers was dealt with in a paper 
by R. D. Evans and C. F. Wagner and 
demonstrated by a mechanical analogy. 
This paper aroused keen discussion. 

Synchronous-condenser characteristics 
and design were discussed in a paper 
by P. L. Alger, who made a plea for 
imposition of the least possible number 
of fixed requirements upon the manu- 
facturer to permit him to standardize 
on design. 

\t the final session of the convention, 
on Friday morning, four papers were 
given. The first, by J. W. Legg, cov- 
ered the development and application 
of automatic oscillographic recording 
apparatus for obtaining field data on 





transmission lines under actual operat- 
ing conditions. Results of a series of 
tests on high-voltage circuit breakers on 
the system of the Pacific Gas & Electric 
Company were presented in a paper by 
Roy Wilkins and E. A. Crellin. The 
importance of speed of break was forc- 
ibly brought out in the paper, and five 
features which in the opinion of the 
authors should be incorporated in the 
design of breakers were enumerated. 
Two papers dealt with the protection 
of oil-storage tanks and reservoirs from 
lightning. Tests made in the high- 
voltage laboratory at the California 
Institute of Technology and _ results 
from actual installation of protective 
systems were recounted by R. W. So- 
rensen, J. H. Hamilton and C. D. 
Hayward. The authors held that the 
radius of an area to be protected should 


not exceed two and one-half times the 
tower height. Calculations gave to 
them little indication that lightning may 
be prevented by conduction currents 
from points as proposed in one system 
of protection. E. R. Schaeffer outlined 
practices that have been used by oil 
companies. He advocated a grid or 
network of wires 12 ft. above the 
reservoir roof. In the discussion men- 
tion was made that a group of oil 
companies are conducting field tests to 
determine the protective value of steel 
towers. Steel masts were erected in 
the high mountains of central Cali- 
fornia early in the summer, but ob- 
servers had no results to report. 

The 1928 Pacific Coast A.I.E.E. con- 
vention will be held at Spokane, Wash., 
under the auspices of the Spokane 
Section. 





Reorganization of S. E. D. in Effect 


Freeman Remains as President—Heads of Industry Associations 
and of League Council Become Vice-Presidents— 
K. A. McIntyre Managing Director 


EETINGS held at the offices of 

the Society for Electrical Develop- 
ment in New York City on Sept. 15 
consummated the plans already de- 
scribed in the ELectricAL Wortp by 
which a new relationship to the indus- 
try and a sound working basis for that 
society are provided. The outstanding 
feature of the arrangement now con- 
verted into fact is the election as vice- 
presidents and the presence on the 
board of directors of the heads of the 
four main associations of the industry 
—the National Electric Light Associa- 
tion, the National Electrical Manufac- 
turers’ Association, the Electrical 
Supply Jobbers’ Association and the 
Association of Electragists Interna- 
tional. The managing directors of these 
four bodies go on the new executive 
committee of twelve directors. 

Another important action at last 
week’s meeting was the appointment as 
managing director of the society of 
Kenneth A. McIntyre, who since Jan- 
uary has been in charge of the staff in 
an acting capacity. The appointment of 
Mr. McIntyre was by unanimous vote 
of the executive committee, which at its 
meeting also formulated plans for im- 
mediate activities. 

W. W. Freeman was again chosen 
as president of the society, and at the 
directors’ meeting which followed the 
members’ meeting an engraved testi- 
monial in appreciation of his services 
was presented to him. In referring to 
the successful completion of the re- 
organization plans Mr. Freeman paid 
tribute to the co-operation received 
from the leaders of the national associa- 
tions—Messrs. Sands, Swope, Cullinan 
and Chamblin—and the chairman of the 
League Council, J. E. North. He also 
said that the refinancing of the society 
by means of a bond issue was virtually 
complete. 

The officers, executive committee and 
board of directors of the society, as con- 
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firmed at the meetings, are as follows: 


President—W. W. Freeman. 

Vice-Presidents — George 
chairman executive committee, E.S.J.A.; 

L. Chamblin, president A.E.I.; J. E. 

North, chairman League Council; Gerard 
Swope, president N.E.M.A.; Howard T. 
Sands, president N.E.L.A. 

Executive Committee — C. L. Edgar 
(chairman), president Edison Electric 
Illuminating Company, Boston; L W. 
Davis, general ‘manager association of 
Electragists; D. C. Birdsell, League Coun- 
cil, Philadelphia ; George E. Cullinan, vice- 
president Graybar Electric Company; J. E. 
North, chairman League Council; Paul S. 


E. Cullinan, 


Clapp, managing director N.E.L.A.:;: S. L. 
Nicholson, acting vice-president Westing- 


house Electric & Manufacturing Company ; 
A. E. Waller, managing director N.E.M.A.; 
Frank S. Price, president Pettingell- 
Andrews Company, Boston; James R. 
Strong, president Tucker Electrical Con- 
struction Company, New York; James H. 
McGraw, president McGraw-Hill Publish- 
ing Company, New York; C. A. Ward, 
president Ward Motor Vehicle Company, 
Mount Vernon, N. Y. 

Board of Directors—To represent central- 
station group: H. T. Sands, J. E. David- 
son, P. S. Clapp, W. W. Freeman, C. L. 
Edgar and J. F. Gilchrist; to represent 
manufacturer group: Gerard Swope, A. E. 
Waller, S. L. Nicholson, W. E. Sprackling, 
F. R. Farmer and H. B. Crouse; to repre- 
sent jobber group: G. E. Cullinan, F. S. 
Price, O. F. Rost, B. E. Finucane and W. I. 
Bickford; to represent contractor-dealer 
group: C. L. Chamblin, L. W. Davis, W. C. 
Peet, J. R. Strong, J. A. Fowler and C. M. 
Beltzhoover ; to represent “at-large” group: 
J. R. Crouse, J. H. McGraw and C. . 
Ward ; to represent local electrical leagues: 
J. E. North, H. A. Brooks, R. B. Corcoran 
and D. C. Birdsell. 





Arc Welding Prominent in 
Proceedings of A. W. S. 


The American Welding Society met 
at Detroit on Monday to Friday of this 
week. Coincident with this convention 
the American Society for Steel Treat- 
ing, the Institute of Metals and the So- 
ciety of Automotive Engineers held 
meetings in the same city. The National 
Steel and Machine Tool Exposition was 
also held at Convention Hall there. 

Electric welding occupied a _ con- 
spicuous place on the program of the 
American Welding Society. G. R. 
Brophy, discussing metallurgical obser- 
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vations, attached particular importance 
to the quality of the steel welded as 
affecting the strength of welded mem- 
bers. Comparative tests indicated that 
metal deposited in arc welding is being 
contaminated by a poor quality of plate. 
rhe relative advantages of various types 
of electrodes, improvement of welds by 
annealing and the metallographic struc- 
ture of welds were considered. 

Joseph Matte pointed out that the use 
of arc welding in buildings requires co- 
operation between the wekler and the 
structural engineer. He traced the in- 
creased use of welding in structural 
steel work and described the methods 
used in a number of cases and the pro- 
posed welding program for a 25-story 
extension to the First National Bank 
Building in Detroit. Mr. Matte urged 
that welding engineers make a study of 
structural engineers’ problems. 

On Thursday a paper was to be pre- 
sented by G. H. Danforth describing 
the construction of a completely arc- 
welded building recently erected at 
Derry, Pa. Particularly prominent at 
the National Steel and Machine Tool 
Exposition were electric heat-treating 
furnaces, welding apparatus, tempera- 
ture-control equipment and a motion- 
picture film, “Electric Heat in Industry,” 
exhibited by the N.E.L.A. industrial 
heating committee. 


Feldmann I.E.C. Head 


Next Meeting for United States—Amer- 
icans Present Bust of Franklin—In- 
ternational Standardization Furthered 
—New Committee Formed 


EETING at Bellagio, Italy, on 

Sept. 12, the International Elec- 
trotechnical Commission’s committee of 
action elected new officers as follows: 
President, C. Feldmann, Delft, Holland; 
honorary president, Guido Semenza of 
Italy, the retiring president; honorary 
secretary, Kenelm Edgcumbe of Great 
Britain, vice Sir Richard Glazebrook, 
resigned. The next meeting was fixed 
for the United States in September, 
1928. In 1930 the conference will go 
to Stockholm. 

Reports from the advisory commit- 
tees of the commission were submitted 
to the committee of action before the 
delegates left Bellagio on Sept. 13 for 
their tour of Italian cities. These re- 
ports were to be finally acted upon at 
the plenary meeting of the commission 
in Rome on Sept. 22. At the banquet 
the Americans presented a bust of 
Franklin to the Italian committee. 

A meeting of officers of the Inter- 
national Electrotechnical Commission, 
the International Conference on Large 
Electric High-Tension Systems, the 
World Power Conference, the Inter- 
national Tramway Union and the con- 
sultative committee of the International 
Telephone and Telegraph Association 
has agreed to recommend the forma- 
tion of a co-ordinating committee to 
meet at infrequent intervals to compile 
data and prevent overlapping of efforts. 
The I. E. C. is to function as a clear- 
ing house for all these bodies, which 
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will recognize it as the authorita- 
tive body for international electrical 
standardization. At a meeting presided 


over by Mr. Instrom of Sweden the 
international standardization movement 
was discussed informally. 

A meeting of the “committee of 
seven” may be held in London at the 
end of November on account of the 
resignation of Sir Archibald Denny be- 
cause of illness. 

A new advisory committee has been 
formed to deal with electrical installa- 
tions on shipboard, the secretariat going 
to Great Britain. To Italy has been 
assigned the secretariat on voltages, to 
France that on traction equipment, and 
to Great Britain that on the rating of 
electrical machinery. The United States 
has been asked to subdivide the work 
of the committee on prime movers into 
thermal and hydraulic. 


“Engineering News-Record” 
Editor Dies 


Frank C. Wight, editor of the Engi- 
neering News-Record, one of the 
McGraw-Hill publications, who had 
served that journal and its predecessor, 
Engineering News, in an editorial ca- 





FRANK C. WIGHT 


pacity for twenty-one years, died at his 
home in Summit, N. J., Sept. 18. Mr. 
Wight had been ill for only a week with 
an infected throat, though the fatal ill- 
ness followed shortly his return to his 
desk after a nervous breakdown. 

Born in Washington, D. C., Feb. 26, 
1882, Mr. Wight studied at Columbian 
(now George Washington) University, 
and later at Cornell, where he received 
the degree of civil engineer in 1904. 
After graduation he spent three years 
in the office of the engineer of bridges 
of the District of Columbia. His entry 
into the field of technical journalism 
dated from December, 1906, at which 
time he became associate editor of Engi- 
neering. News. In 1913 he was pro- 
moted to the managing editorship of 
that paper, a position which he held 


until it was consolidated with the Engi- 
neering Record in 1917. Four years 
later he became managing editor of the 
consolidated journal, the Engineering 
News-Record, and on Jan. 1, 1924, he 
was made its editor. 

Mr. Wight, who was a man of bril- 
liant attainments and broad understand- 
ing and sympathies, came into contact 
with the electrical industry where it 
touched the widely embracive field of 
civil engineering and especially in con- 
nection with hydro-electric development, 
where hydraulic construction is com- 
mon ground. He was a member of the 
American Society of Civil Engineers 
and the Engineers’ Club, and he had for 
years been active in the work of both 
the National Conference of Business 
Paper Editors and the New York Edi- 
torial Conference. Of the former or- 
ganization he was president at the time 
of his death. Heewas a former chair- 
man of the New York Editorial Con- 
ference. 


Death of A. E. Clifford 


Arthur E. Clifford of Wynnewood, 
Pa., business manager of Automotive 
Industries, published in Philadelphia, 
dropped dead in the Union Station, 
Cleveland, Ohio, on Tuesday night, 
Sept. 20. Mr. Clifford was for many 
years connected with the McGraw Pub- 
lishing Company and its successor, the 
McGraw-Hill! Publishing Company, Inc., 
as business manager of the American 
Electrician and the ELectricAL Wor -p. 
In December, 1923, he resigned the 
position he then held as assistant to 
President James H. McGraw to join 
the business staff of Automotive In- 
dustries, at that time published in New 
York. 

Mr. Clifford, who had been private 
secretary to the Adjutant-General of 
the United States Army, joined the 
ELectrIcCAL Wor-p about 1892 as busi- 
ness manager. The paper was then pu)b- 
lished by the late W. J. Johnston. In 
1896 Mr. Clifford left that post to be- 
come business manager of the 4 merican 
Electrician, published by the McGraw 
Publishing Company, and he continued 
in that capacity until 1906. In that year 
Mr. McGraw, who in 1899 had pur- 
chased the ELectricAL Wor-p, con- 
solidated the two journals, and Mr. 
Clifford continued as business manager 
of the combined paper. In 1908 he was 
made second vice-president of the Mc- 
Graw Publishing Company and assist- 
ant to the president. 

Mr. Clifford was born in New Hamp- 
shire, but resided in Washington before 
his connection with the ELEctrRIcAL 
Worvp. He was about 59 years of age. 
Speaking of Mr. Clifford’s death, Mr. 
McGraw said: “Both capacity and cou'- 
age were conspicuous characteristics of 
Arthur Clifford, whose earnest and de 
voted work will long be remembered by 
those for and with whom he labored. 
large number cf friends in the McGraw 
Hill Publishing Company and _ the 
United Publishers’ Corporation, as well 
as in the other circles where he mingled. 
will miss him for his sterling persona! 
and business qualities.” 
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Purchases and Mergers 


Far West, South, Middle West and 
East Represented in Week's List— 
Martinsville, Va., Refuses $400,000 
for Its Plant 


URCHASE of the Potlatch Consoli- 

dated Electric Company system at 
Potlatch, Idaho, by L. M. Simpson and 
F, M. Shields of Spokane, Wash., is 
announced. The company has_ been 
incorporated as the Potlatch Power 
Company. The system serves Potlatch, 
Kenrick, Troy, Bovill and Deary, Idaho, 
with power purchased from the Wash- 
ington Water Power Company of 
Spokane. 

The W. B. Foshay Company has 
bought the Northwest Light & Water 
Company, which, with its main office 
at Spokane, Wash., serves Wallace, 
Idaho, and vicinity with electricity and 
water. The purchased company will be 
merged with the Public Utilities Con- 
solidated Corporation. 

The West Texas Utilities Company 
has purchased the electric light and 
power plants of the Quanah Ice & Light 
Company at Quanah and Chillicothe, 
and an improved transmission system 
will be installed. 

Announcement is made of the pur- 
chase by the Southern Public Utilities 
Company of the Wilkesboro and Mora- 
vian Falls (N. C.) transmission lines 
and the power plant of the Moravian 
Power Company from S. S. Coach- 
man of Clearwater, Fla., and J. T. 
Humphries of Moravian Falls. The 
company will build lines to Wilkesboro. 

The Town Council of Martinsville, 
Va., has rejected a new offer made by 
the Appalachian Power Company to buy 
tiie town’s electric power plant for 
$400,000. Last year the organization 
offered $300,000. Energy manufac- 
tured by the company operates several 
industrial plants in the town. 

The Kentucky Utilties Company has 
purchased the light and power system 
at Caneyville, Ky. A 12-mile trans- 
mission line will be built from Leitch- 
field. 

The Nebraska Power Company has 
purchased from the Central West Public 
Service Company the properties it oper- 
ated at Bennington, Elkhorn, Waterloo, 
Valley, Le Shara, Yutan, Elk City and 
Hooper and taken over its contracts to 
supply at wholesale the municipalities 
of Mead, Colon, Washington, Kennard 
and Herman. It has also taken over 
properties of the Omaha & Lincoln 


Railway & Light Company near Omaha, ° 


where the Nebraska Power Company 
has its plant. These were formerly 
operated by the McKinley interests in 
connection with an interurban electric 
railway company, now discontinued. 

Authority has been given to the Iowa 
Public Service Company to purchase 
for $30,000 the Luverne (Iowa) elec- 
tric system by a vote of the citizens, 
% to 20, with a 25-year franchise. 

An offer from the Iowa Railway & 
Light Corporation to pay $25,000 for 
the Roland (Iowa) municipal light plant 
and distribution system was rejected 
by the voters, 144 to 16. 


The M. B. Light & Power Company 
of Eaton and Morrisville, N. Y., has 
been sold to the New York State Gas 
& Electric Corporation. 

Application has been made by the 
Staten Island Edison Corporation of 
St. George, Staten Island, to the Pub- 
lic Service Commission of New York 
for authority to transfer its franchises, 
works and system to the New York 
State Gas & Electric Corporation, which 
now owns 182,262 out of 182,725 shares 
of stock of the Staten Island Edison 
Company. The Staten Island company 
has franchises for supplying electricity 
in Edgewater, Port Richmond, Brighton 
and the towns of Northfield, Southfield, 
Westfield and Middletown. 





Rapid Repairs at Portland 


Twenty-four Hours Suffices to Restore 
Direct-Current Service Put Out of 
Commission by Storm in Oregon 


 S Fieemcbsonbet gets speed in effecting 
temporary repairs was recorded by 
the organization of the Portland (Ore.) 
Electric Power Company on the evening 
of Sept. 6, after a violent storm had put 
the entire direct-current underground 
system out of commission. A _ heavy 





WOODEN 


TROUGHS LAID ALONG CURB 
FOR TEMPORARY CABLES 


downpour accompanied by an electrical 
storm blocked the sewer system, caus- 
ing the run-off to back into a vault on 
the corner of Sixth and Alder Streets, 
one block from the Alder Street sub- 
station, which is the source of the 
underground system. Cable insulation, 
weakened largely by heat due to the 
proximity of a steam-heat line, broke 
down, “shorted” out and caught fire, 
destroying all connections in the vault 
and much of the cable radiating from 
it. Flames and smoke poured out from 
the manhole and persisted until subdued 
by the fire department. 

The vault in which the fire occurred 
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contained 31 250-volt direct-current 
feeders, five 11-kv., three-phase alternat- 
ing-current lines, one 600-volt direct- 
current railway feeder, 24 secondary 
mains consisting of direct-current and 
single-phase and three-phase alternat- 
ing-current lines, a 2,300-volt junction 
box, a number of service cables and a 
30-pair telephone cable. The destruc- 
tion of this equipment caused the worst 
breakdown in the seventeen years’ exist- 
ence of the direct-current underground 
system. 

Temporary repairs were commenced 
immediately. In one hour and twenty 
minutes two 250-volt direct-current 
feeders, isolated from the rest of the 
system, were closed to supply service to 
two evening newspapers. Railway serv- 
ice was completely restored in two 
hours, while in less than three hours 
the direct-current service west of the 
substation and the alternating-current 
underground service was brought in. 
Temporary repairs were continued 
through the night, and by 10 o’clock 
next morning 80 per cent of the 250- 
volt direct-current service had been re- 
stored, while by evening virtually all 
service was back to normal. 

Repairs were effected by tapping the 
250-volt bus in the substation, bringing 
the cables out through the window 
across the sidewalk ard down the curb 
line of the street to the manhole. These 
cables were laid in a wooden trough and 
covered to permit traffic to cross over 
them. Fifteen thousand feet of cable 
was used in this repair work. It was 
procured by combing the city for 
500,000-cire.mil and 1,000,000-circ.mil 
rubber-covered and weatherproof wire. 
Permanent repairs, which will take 
three months to complete, will be 
effected by sinking a new manhole at 
Sixth and Alder Streets, but across the 
street from the old manhole, and tap- 
ping the circuits between the new and 
the old manholes. 





Maryland Men Interested in 
Rural Service 


Electrification of farms and rural dis- 
tricts was the principal topic discussed 
by the “electric group” at the midyear 
meeting of the Maryland Utilities Asso- 
ciation, held in the State House at 
Annapolis on Sept. 16. Dr. R. A. Pear- 
son, president of the University of 
Maryland, expressed the view that elec- 
tricity may become the chief factor in 
reducing the cost of agricultural pro- 
duction, which it may revolutionize as it 
has industry. While economic consid- 
erations should be tempered by social 
obligation, he held none the less that 
a fair return for electric service from 
rural communities as a whole should 
accrue to the companies supplying it. 
The profits, however, should be put 
back in the rural field to build it up. 
Eugene Creed, Potomac Edison Com- 
pany, read a paper on “Merchandising 
Policies in Rural Electrification.” 

A. M. Perry, associate editor ELrEc- 
TRICAL Wor pb, advocated the co-ordina- 
tion of company activities and policies in 
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farm service, the establishment of rural 
service departments, the survey and 
classification of the local fields, planning 
adequately for reliable service including 
ample outlets and wiring, development oi 
inducement rates, farm demonstrations 
with portable equipment, “experience 
meetings,” and assistance of every pos- 
sible kind to the farmer. The installa- 
tion of “chore” and community motors 
should have consideration, he said, and 
it should be borne in mind that low- 
revenue uses lead to larger uses. 

The papers were discussed by C. H. 
Leatham, R. H. Tillman, G. P. Man- 
gan and F. N. Lawton. 

In the evening a banquet was held at 
Carvel Hall, where the speakers were 
Governor Ritchie, Harold E. West, 
chairman of the Public Service Com- 
mission, and Thomas A. Daly, of the 
Philadelphia Record. The scramble of 
holding companies to obtain small, iso- 
lated utility plants of various kinds in 
Maryland and the willingness of some 
concerns to pay almost any price for 
them has become of vital concern to the 
Public Service Commission, Mr. West 
asserted. ‘The commission feels it has 
the power to protect utility customers 
from rates based on excessive prices 
paid for purchased utilities,” he said. 
“In just what other ways the interests 
of the public may be affected is prob- 
lematical. There may be hidden ills in 
the situation.” 


Arkansas Power & Light 
to Build New Line 


Will Run from Sterlington, La., to 
El Dorado and Camden, Ark., 77 
Miles, and Be Operated at 110,000 
Volts 


NNOUNCEMENT was made last 
week by the Arkansas Power & 


Light Company that a_ 110,000-volt 
transmission line, together with five 


large transformers and switching sta- 
tions, will be started immediately and 
completed within 60 days. A force of 
650 men will be employed. Construc- 
tion of a five-million-dollar paper mill 
by the Southern International Paper 
Company at Camden, Ark., has made 


the rapid construction of the line 
necessary. 


The Louisiana Power Company, sub- 


‘sidiary of the Arkansas Power & Light, 


operates a 30,000-kw. gas-fired plant at 
Sterlington, La., on the Ouachita River, 
20 miles north of Monroe, which is ulti- 
mately to be trebled in size. The new 
line will start at Sterlington, running 


to El Dorado, Ark., and thence to 
Camden. By this construction the 
Remmel hydro-electric station, Little 


Rock, Pine Bluff, Russellville, El Dorado 
and other Arkansas Power & Light 
Company stations will be permanently 
connected with the Sterlington plant. 
The new line will be 77 miles long. It 
will be strung on 50-ft. creosoted pine 
poles spaced nine to the mile. Two 
steel structures will be built at El 
Dorado and the same number at Camden 
to house the transformers, at a cost of 
$250,000, and a twenty-thousand-dollar 
switching station will be installed at 
Sterlington. The cost of the line, trans- 
formers and switching stations will be 
approximately $650,000. 

Two additional 30,000-kw. units are 
already under construction at Sterling- 
ton, which when completed within the 
next twelve weeks will give the plant a 
total capacity of 90,000 kw., making it 
rank among the large generating plants 
in the South. Work on the new line 
will be under way by Oct. 1, and it is 
hoped to complete it by December. The 
right-of-way is 100 ft. in width, pro- 
viding ample space for future lines. 

Reports presented at a stockholders’ 
meeting of the Arkansas Power & Light 
Company held at its Little Rock offices 
recently showed that the company’s con- 
struction program is progressing rap- 
idly and by the end of year will have 
involved an expenditure of $3,000,000. 
Besides the high-tension line just de- 
scribed, new construction includes a 
line from Newport to Batesville and 
a line from Little Rock to Morrillton. 

Preliminary work on the second of 
the dams on the Ouachita River now is 
under way, although the site has not 
been definitely selected. This develop- 
ment, which will include a hydro-electric 
plant, will be supplemental to the Rem- 
mel Dam plant. Eventually a third dam 
will be built on the river. 





BIRD’S-EYE VIEW OF STERLINGTON POWER STATION 
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Empire State Metermen Hold 
a . 
Two-Day Session 
More than a hundred members of the 
Empire State Gas and Electric Asso- 
ciation attended the annual meeting of 
the Electric Power Section held in 
Syracuse on Sept. 15 and 16, Chairman 
W. J. Consler of the Rochester Gas & 
Electric Corporation presiding. James 
C. DeLong, president of the Syracuse 
Lighting Company, delivered the ad- 
dress of welcome. Representatives of 
the leading American meter manufac- 
turers and of one foreign concern ad- 
dressed the meeting in connection with 
the developments in metering by their 
respective companies. The tendency 
toward greater accuracy, lighter weight 
and increased ease of adjustment and 
testing was stressed by all of these 

representatives. 

Rural metering problems and the de- 
sirability of crew testing of this equip- 
ment were considered by L. K. Brown 
of the Depew & Lancaster Light, Power 
& Conduit Company. Prof. C. W. Hen- 
derson of Syracuse University recounted 
educational efforts on behalf of meter- 
men. The qualifications, temperamental 
and educational, which meter testers 
should possess and the possibilities in 
this work for such men were developed 
in the paper of E. E. Hill, New York 
Edison Company, which was read by 
A. F. Kochendorfer. E. A. LeFever 
of the Buffalo General Electric Com- 
pany urged the formulation of test 
codes for meter departments to facili- 
tate and render more uniform the work 
of this division. The difficulties and 
essential desirability of adequate su- 
pervision of meter testing as applied 
to outside men were stated by A. J. 
Allen of the United Electric Light & 
Power Company. The ensuing discus- 
sion developed diverging thoughts and 
practices in connection with the super- 
visory methods of several companies. 

The stroboscopic method of meter 
testing was presented by W. H. Sparkes 
of the Westinghouse Electric & Manu- 
facturing Company. This plan, not yet 
introduced commercially, involves a 
tremendous increase in the speed of 
testing watt-hour meters. Light and 
full-load calibrations may be completed 
in fifteen seconds. Calculated accuracy 
obtainable is 0.026 per cent. Actual 
present accuracy is well within 0.1 in the 
hands of inexperienced testers. The 
maintenance of demand meters was dis- 
cussed by A. F. Gosselin, Rochester Gas 
& Electric Corporation. The design of 
totalizing meters and instruments was 


explained by H. K. Nock of the 
General Electric Company. D. P. 


Burleigh, General Electric Company; 
M. A, Zeek, Westinghouse Electric & 
Manufacturing Company, and H. Nehls, 
Landis & Gyr, also addressed the meet 
ing. A paper was read by F. S. Burden 
of the Sangamo Electric Company. 

Mr. Consler was re-elected chairman 
and G. B. Teevan of the Brooklyn Edi 
son Company vice-chairman. | Inspec 
tion trips to the Syracuse Lighting 
Company’s meter department laboratory 
and substations were made. 
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HELENA (ARK.) PLANT To DOUBLE 
Capacity.—The capacity of the Ark- 
ansas Utilities Company’s 4,270-kva. 
generating plant at Helena is to be 
doubled by the installation of a new 
unit, according to R. M. Foster, Jr., 
local manager. The work is scheduled 
for completion by Jan. 1. 
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PENNSYLVANIA CONTRACTORS ELECT 
Orricers.—More than three hundred 
delegates met at Erie last week for the 
fifteenth annual convention of the 
Pennsylvania State Association of Elec- 
trical Dealers and Contractors. Presi- 
dent W. V. Pangborne of Philadelphia, 
who gave the keynote address, was re- 
elected; W. S. Hurley of Erie was 
named vice-president, and M. G. Sellers 
of Philadelphia was re-elected as secre- 
tary-treasurer. The next convention 
will be held at Pittsburgh. 


SouTHERN CiTizrs Power CoMPANY 
to Burtp ANOTHER Hypro PLANT.— 
The Southern Cities Power Company 
will soon begin the construction of an- 
other hydro-electric plant at Lillard’s 
Mill, Tenn. According to Clarence Wat- 
son, general superintendent of the com- 
pany, the Lillard’s Mill plant will be an 
exact duplicate of the Columbia plant, 
including two 500-kva. generating units 
and a transformer substation to step up 
the voltage from 3,300 to 44,000. 


New Hypro PLant PROJECTED ON 
Des Mor1nes River.—The Central 
States Electric Company of Cedar 
Rapids, Iowa, has plans for the erection 
of a million-dollar hydro-electric plant 
on the Des Moines River 12 miles south 
of Fort Dodge. The dam is to be of 
concrete with a permanent crest 20 ft. 
above the regular water level. Such a 
dam would back water up the river for 
10 miles. If the state commission ap- 
proves the project, construction may be- 
gin this year. 


Contention Stitt Prevaits Over 
Service AT MapLeton, Iowa.—A long- 
drawn-out fight between the town of 
Mapleton, Iowa, and the Iowa Public 
Service Company led to a recent district 
court decree that the company’s fran- 
chise was illegal and that it must quit 
business by Sept. 22. The company 
then applied for a stay order to the 
Supreme Court, which stipulated that 
the company must submit its appeal 
evidence not later than Oct. 18. This 
is taken to mean that the Supreme 
Court will either affirm or reverse the 
ouster decision this year. Mapleton 
installed a municipal lighting plant 
eighteen months ago. The fight against 
the company was started in 1922. 


Tuirp Unit Gores IN AT FARMERS 
RAPIpDs.—The initial installations at the 
power plants of the Gatineau Power 


Company on the Gatineau River, at 
Chelsea and Farmers Rapids, are now 
complete and a total of 174,000 hp. is 
available from the two plants. The 
third unit of 24,000 hp. at Farmers 
Rapids, marking the last of the initial 
installation, was started on Sept. 3 for 
the purpose of tuning up. At Chelsea 
three units of 34,000 hp. each are now 
in operation, and the combined opera- 
tions at Chelsea and Farmers Rapids 
may be said to mark a great step in the 
final completion of the huge Gatineau 
River development by the subsidiary of 
the International Paper Company. 


Cominc Hypro PLANT on ETowAu 
RIVER 1N GEORGIA.—Many farms have 
been purchased by the Georgia Power 
Company preparatory to constructing 
a dam and hydro-electric plant at 
Cooper’s Iron Works on the Etowah 
River, near Acworth, Ga. Bottom 
lands will, it is said, be inundated for 
many miles along the Etowah River, 
Altoona Creek and their tributaries. 
The size of the development contem- 
plated has not yet been made public by 
the power company. 


PROGRESS ON OCKLOCKNEE RIVER 
PLANT IN Ftortpa.—The_ 16,000-hp. 
hydro-electric plant of the West Florida 





Coming Meeti 

{A complete directory of electrical 
associations, with their secretaries, is 
published in the first issue of each 
volume. For latest list see the E.xc- 
TRICAL WorLD for July 2, page 50.] 


Association of Edison Illuminating 
Companies—Colorado Springs, Col., 
Sept. 26-30. P. S. Millar, 80th St. 
and East End Ave., New York. 

International Association of Electrical 
Inspectors, Western Section—Toronto, 
Canada, Sept. 27-29. W. S. Boyd, 
175 W. Jackson Blvd., Chicago. 

American Electric Railway Associa- 
tion—Cleveland, Oct. 3-7. J. W. 
Welsh, 292 Madison Ave., New York. 


Empire State Gas and Electric Asso- 
ciation—Lake Placid Club, Lake 
Placid, N. Y., Oct. 6 and 7. C. H. B. 
Chapin, Grand Central Terminal, 
New York. 

Iluminating Engineering Society — 
Edgewater Beach Hotel, Chicago, 
Oct. 11-14. L. H. Graves, 29 West 
39th St., New York City. 


Eastern Association of Electrical In- 





spectors — Springfield, Mass., Oct. 
12-13. E. P. Slack, 85 John St., 
New York. 


Southern Appalachian Power Confer- 
ence—Chattanooga, Tenn., Oct. 13-15. 

Rocky Mountain Division, N.E.L.A.— 
Broadmoor Hotel, Colorado Springs 
Col., Oct. 17-20.’ O. A. Weller, 900 
15th St., Denver. 


National Association of Railroad and 
Utilities Commissioners — Dallas, 
Tex., Oct. 18-21. James B. Walker, 
270 Madison Ave., New York. 


Kansas Section, N.E.L.A. — Lamner 
Hotel, Salina, Kan., Oct. 20-21. H. 
Jones, 401 National Reserve 
Bldg., Topeka. 
National Electrical Manufacturers’ As- 
sociation—Apparatus Division, Briar- 
cliff, N. Y., Oct. 24-27; Radio Divi- 


sion, Edgewater Beach Hotel, Chi- 
cago, Nov. 28-Dec, 1. S. N. Clark- 


son, 420 Lexington Ave., New York. 

Public Utilities Association of West 
Virginia—Parkersburg, W. Va., Oct. 
26-27. A. B. McCrum, 514 Charles- 
ton National Bank Bldg., Charleston. 

Electrical Supply Jobbers’ Association 
—Book-Cadillac Hotel, Detroit, Nov. 
14-18. F. Overbagh, 411 S. Clinton 
St., Chicago. 
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Power Company on the Ocklocknee 
River in Florida, about 26 miles west of 
Tallahassee, is well under way, according 
to the General Engineering & Manage- 
ment Corporation. It involves a con- 
crete dam and spillway 36 ft. high across 
the river, from the northern end of 
which will stretch an earthen dike one 
mile long. The power house itself will 
be of concrete and brick construction 
and will house two vertical generators. 
High-tension lines will run to various 
points on the transmission system which 
the Florida Power Corporation has 
built up during the past few years. The 
reservoir for this project will cover an 
area of approximately 13,000 acres, the 
head of the lake being about 15 miles 
above the crest of the dam. 





Movinc to Brinc Cotorapo RIvER 
WatTeR TO SoutH CALiFrorNIA.—The 
city of Pasadena, Cal., has been chosen 
to initiate an ordinance for the or- 
ganization of the Metropolitan Water 
District to build the Colorado River 
Aqueduct. This action, which has an 
obvious bearing on the Colorado River 
problem, was taken at a meeting of the 
executive committee of the Colorado 
River Aqueduct Association held Sept. 
10 in Los Angeles. It is planned to 
bring a friendly test case to determine 
the constitutionality of the Metropolitan 
Water District act passed by the last 
California State Legislature. President 
Hiram W. Wadsworth of the associa- 
tion is urging that as many cities as 
possible join in the movement for the 
aqueduct. 





DissaTISFACTION wiTH New ELeEc- 
TRIC Rates 1N INDIANAPOLIS.—When 
the two former Indianapolis companies 
were merged a few months ago into 
the Indianapolis Power & Light Com- 
pany, announcement was made that the 
maximum domestic rate would be re- 
duced from 74 cents to 64 cents a kilo- 
watt-hour. This reduction has gone 
into effect, but dissatisfaction is ex- 
pressed because the former discount of 
10 per cent for prompt payment has 
been discontinued and a penalty of 10 
per cent added to bills under the new 
schedule after 30 days. This, it is fig- 
ured, makes the net reduction per kilo- 
watt-hour only 3.6 per cent on the for- 
mer net rate, instead of the 134 per cent 
anticipated, and if the penalty be added, 
it dwindles still further. 


Kansas Section Witt Meet At 
SALINA Next Montun.—Oct. 20 and 
21 have been selected as the dates for 
the thirtieth annual convention of the 
Kansas Section, N.E.L.A., with Salina 
as the meeting place. The Lamer Hotel 
will be used as convention headquarters, 
and sessions will be held on the as- 
sembly floor of the Salina City Hall. 
Paul S. Clapp, managing director 
N.E.L.A., will be one of several well- 
known speakers, and commercial topics, 
farm electrification, utility policies and 
women’s work in the industry will 
eccupy places of importance in the pro- 
gram. Dr. Howard T. Hill, head of 
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the department of public speaking, Kan- 
sas State Agricultural College, Manhat- 
tan, will be the principal speaker at the 
dinner. 


CuicacoANns Hear Apout TRANS- 
FORMER RAtIoO CoNntTROL.—At the first 
meeting of the season of the Chicago 
Section, A.I.E.E., L. F. Blume of the 
transformer engineering department of 
the General Electric Company addressed 
a large audience on “Ratio Control of 
Transformers Under Load” and held 
its interest despite the 90 deg. F. which 
prevailed. The speaker described the 
principles of operation on which ratio 
control is based and compared the elec- 
trical characteristics of the various 
methods by which the general idea is 
put into practice. The functions of 
ratio-control devices in electrical sys- 
tems and a comparison of them with 
other methods of voltage control were 
features of the talk, which was illus- 
trated with lantern slides. 


CHIPPEWA Fats Hypro-E.ectric 
DEVELOPMENT.—Construction work on 
the development of hydro-electric power 
for the Northern States Power Com- 
pany at Chippewa Falls on the Chip- 
pewa River has been started in accord- 
ance with preliminary plans announced 
late in 1926. The Chippewa Falls plant, 
operating under a head of 30 ft., will 
have a capacity of 30,000 hp. in six 
units of 5,000 hp. each, which is some- 
what larger than the original rating 
previously published. The dam and 
power house will be in Chippewa Falls 
about 3 miles below the hydro-electric 
development at Wissota, which has a 
capacity of 42,000 hp. It will utilize 
water storage created by the Wissota 
dam and will be tied in with the trans- 
mission system of the Northern States 
Power Company in Wisconsin and Min- 
nesota. A feature of the development 
will be the use of waterwheels with 
adjustable blades, which will enable the 
plant to operate at maximum efficiencies 
as the load or demand varies. 


SAN FrRANcisco SUPERVISORS VOTE 
FoR Power Line.—A bond issue of 
$1,800,000 to build a power line between 
Newark, the present terminus of the 
Hetch Hetchy power line from the 
Moccasin Creek plant, and San Fran- 
cisco was authorized by the Board of 
Supervisors at a recent meeting after a 
long and heated controversy. It was 
finally carried by a vote of sixteen to 
one. Supervisor Jesse M. Colman, 
voting “no,” said: “To build a power 
line into the city without provisions for 
a distributing system is merely an idle 
gesture and means nothing.” Supervisor 
Havenner, who moved the resolution, 
said: “This will let the power com- 
panies know that the city means busi- 
ness on this power matter. It puts the 
city in position to go ahead, if neces- 
sary, on building its own distributing 
system. If the power companies refuse 
to accept the present valuation proceed- 
ings, the city will then be in a position 
to act 
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Commission 


Rulings 
Me No 


DEFINITION oF “RuRAL CUSTOMER.” 
—In making rules to govern the ex- 
tension of service by the Evansville 
(Wis.) Water & Light Commission to 
rural communities and fixing a mini- 
mum service charge of $3 and a maxi- 
mum of $7, both plus an energy charge 
of 74 cents a kilowatt-hour for the first 
50 kw.-hr. in a month and 34 cents 
for any excess, the Wisconsin Railroad 
Commission defined a “rural customer” 
as ‘a purchaser of electric service (ex- 
cept customers of a class for which the 
utility has a suitable urban rate filed 
with the Railroad Commission) who 
can be adequately served from one 
transformer of not more than 10 kva. 
capacity and who uses the service in 
the conduct of one enterprise, occu- 
pation or institution, located outside 
the limits of the city of Evansville or 
community with similar characteristics, 
at such distance that it cannot be ade- 
quately served from the secondary lines 
of the local distribution system.” 





ComPpLaAIntT DisMIssED WHEN Com- 
PANY SHows' DEsIRE TO IMPROVE 
SERVICE.—A complaint of inferior ser- 
vice brought against the Tunkhannock 
Electric Company was dismissed by the 
Public Service Commission of Pennsyl- 
vania when the company, as the result 
of an engineering conference, volun- 
tarily repaired and put in service its 
voltage regulators and _ reconstructed 
parts of its distribution system. The 
commission, however, decreed that the 
company “should in the future main- 
tain its voltage regulators in proper 
operating condition, attempt through 
co-operative effort to eliminate any 
tangled and hazardous conditions found 
to exist between the power circuits and 
the circuits of the local telephone com- 
pany, and continue the program for 
reconstruction of those older parts until 
the distribution system in its en- 
tirety shall have been brought into 
conformity with the accepted operating 
standards.” 


HicuH anp Low DEMAND CuarcE Not 
DiscrRIMINATORY.—A complaint of dis- 
crimination made against the Northern 
Pennsylvania Power Company and 
based on the premise that a consumer 
of a lesser amount of kilowatt-hours 
with a high demand pays a greater 
amount on the average per kilowatt- 
hour than does a consumer with a lower 
demand and a greater consumption has 
been dismissed by the Pennsylvania 
Public Service Commission on the 
ground that the circumstances and con- 
ditions of service with respect to the 
two consumers are not similar and that 
unlawful discrimination does not result. 
It appeared that the company had in 
effect a two-part rate consisting of a 
demand charge of $1 per customer plus 
the energy rate of 10 cents per kilowatt- 
hour for the first 100 kw.-hr., 9 cents 
for the next 200 kw.-hr.. and 5 cents 


thereafter. This schedule was to re- 
main in effect, but an optional schedule 
was offered under which there would 
be a demand charge of $1.10 per month 
for the first six demand units or less, 
which was to be increased 10 cents per 
month for each additional unit to and 
including 21 units, and 5 cents per 
month for each unit in excess of 21 
units. An additional demand charge 
of $1 per horsepower or fraction thereot 
was made for all power equipment in 
excess of 1 hp. in the connected load. 
The energy charge in addition to the 
demand charge was to be 6 cents per 
kilowatt-hour for the first 30 kw.-hr. 
used and at the rate of 5 cents there 


after. 
NK Uf? 
Recent Court 


Decisions 








CM NO 


Company Hetp LIABLE For DAm- 
AGES CAUSED BY SPREAD OF FIRE SEt 
sy It.—The District Court of Appeal 
in California has found that the Los 
Angeles Gas & Electric Corporation 
was properly held liable in damages for 
the destruction of property caused, as 
alleged, by the spreading of a fire started 
by the company on a vacant lot to 
destroy rubbish and spreading to 
property of the plaintiff (Alechoff). 
The fire, it was testified, was not ex- 
tinguished at 9 a.m., the time prescribed 
by city ordinance. (257 Pac. 569.)* 


MARYLAND CoMMISSION’s REFuSAI 
TO SANCTION SALE SUSTAINED. — The 
Circuit Court in Baltimore has handed 
down an opinion upholding the refusal 
of the Maryland Public Service Com 
mission to grant the Electric Public 
Utilities Company of Chicago permis- 


sion to purchase four small electric 
light and power plants in western 
Maryland. (See ExvecrricAL Wor.tp 


for July 23, page 182.) In refusing to 
substitute its judgment for the findings 
of the commission, the court said: “The 
sole issue is whether the order is un 
lawful or unreasonable. There are 
conditions about which judgments may 
differ, but on the record in this case it 
certainly cannot be said that the order 
is unreasonable, nor is it difficult to 
perceive how the public interest is in- 
volved. If the record, taken as a whole, 
shows the facts on which the order is 
founded, the law does not require that 
the order itself should embody the facts 
on which it is based. The power 
conferred on the commission is salutary 
for the adequate and complete protec- 
tion of the public interest of the 
citizens of this state. It has had the 
acquiescence of the administrative au 
thorities and the corporations affected 
for seventeen years and is not to be 
set aside unless it is clearly made to 
appear to be against some inhibition 01 
the constitution.” 

*The left-hand numbers refer to th 


volume and the right-hand numbers to th 
page of the National Reporter System. 
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J.W. Perry Retires 


James W. Perry, who has retired as a 
vice-president and director of the Johns- 
Manville Corporation, New York, and 
from all active business connections, as 
announced in the Sept. 17 issue of the 
ELECTRICAL WorLp, will leave shortly 
for California owing to the illness of his 
wife. For twenty-five years Mr. Perry 
has been a leader in the electrical indus- 
try and an influence for progress and 
good business practice. His retirement, 
therefore, removes from the ranks a 
figure long conspicuous in manufactur- 
ing circles. 

Mr. Perry’s early experience was with 
the Rex Hardware Company, agent for 





J. W. PERRY 


the H. W. Johns Manufacturing Com- 
pany in Parkersburg, W. Va. He con- 
tinued in this employ for approximately 
three years, but resigned to take a sales 
position with the H. W. Johns Manu- 
facturing Company’s Philadelphia office. 
In 1902, when the H. W. Johns Manu- 
facturing Company of New York and the 
Manville Covering Company of Mil- 
waukee consolidated, he removed to 
New York in charge of the electrical 
business of the new company. He be- 
came general manager of the electrical, 
automotive and public utilities depart- 
ments and three years ago was elected 
a vice-president. 

In spite of the heavy responsibilities 
of his executive position with the Johns- 
Manville Company, Mr. Perry has given 
unstintingly of his time and energy to 
association work. He was instrumental 
in establishing the first organized move- 
ment among the manufacturers of elec- 
trical materials, which’ resulted in the 
formation of the Associated Manufac- 
turers of Electrical Supplies, and he 
served as the treasurer and a member 
of the board of this association from its 
inception until September, 1922. After 
the organization of the National Elec- 
trical Manufacturers’ Association he 
continued his association work as chair- 
man of the committee on the promotion 
of codes, ordinances and statutes and of 


the Underwriters’ Laboratories com 


mittee. For many years he has been 
active in the work of the National Elec- 
tric Light Association, in addition to 
being a member of the American Insti- 
tute of Electrical Engineers, the Ameri- 
can Electric Railway Association and 
the Society of Automotive Engineers. 
Mr. Perry is also a member of the New 
York Electrical Society, the Engineers’ 
Club, the Engineers’ Country Club, 
Westchester Biltmore Country Club, Sea 
View Country Club, Lyers Club and the 
New York Athletic Club. 





J. M. Oliver Made Operating 
Manager of Georgia Utility 


J. M. Oliver, formerly operating en- 
gineer of the Alabama Power Company, 
has been appointed operating manager 
of the Georgia Power Company, assum- 
ing the duties heretofore performed by 
C. E. Bennett. Mr. Oliver is a native of 
Alabama and a graduate of the Alabama 
Polytechnic Institute. He entered the 
employ of the Alabama Power Company 
in 1915 and served in almost every de- 
partment of that company before be- 
coming operating engineer, 





C. E. Calder Vice-President of 
Electric Bond & Share 


C. E. Calder, president of the Ameri- 
can & Foreign Power Company, Inc., 
and formerly president of the Texas 
Power & Light Company, has been 
elected a vice-president of the Electric 
Bond & Share Company, New York. 
Mr. Calder became identified with the 
Electric Bond & Share organizatien in 
1913, when he was appointed secretary 
of the Texas Power & Light Company 
and affiliated companies, with headquar- 
ters at Dallas, Tex. Previously he had 
had some sixteen years of varied experi- 
ence in public utility operations. 


Hucu WHiteE, commerce counsel for 
the Alabama Public Service Commis- 
sion, was appointed president of the 
commission Sept. 15 by Governor Bibb 
Graves. This appointment fills the va- 
cancy created by the resignation of 
A. G. Patterson, who retired from the 
commission to accept the appointment 
as probate judge of Morgan County as 
reported in the Sept. 10 issue of the 
ELECTRICAL Wor -p. 


H. H. Ganser, whose election to the 
general managership of the Philadel- 
phia Suburban Counties Gas & Electric 
Company, was announced in the Sept. 17 
issue of the ELectricaAL Wor.p, is in 
addition vice-president of the company 
in charge of the Schuylkill division, an 
office he held prior to the merger of 
the Philadelphia Suburban Gas & Elec- 
tric Company with the Counties Gas & 
Electric Company. 
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T. Slade to Direct Sales W ork 
in Detroit 


Theodore Slade has been appointed 
director of utility sales for Kelvinator, 
Incorporated, at Detroit following a 
year’s work in the utility division of that 
company. Mr. Slade has had fifteen 
years’ experience in utility work, having 
been assistant manager at Wichita, 
Kan., for the Henry L. Doherty & Com- 
pany gas interests in that section and 
Wichita district manager for the Kan- 
sas Gas & Electric Company for two 
and a half years in charge of both the 
electric and gas operations at that point. 
Prior to 1922 Mr. Slade spent four and 
a half years as district manager for 





THEODORE SLADE 


the same company at Eldorado, Kan. 
where he acquired a taste for the mer- 
chandising end of the utility business 
while engaged in extensive oil-field elec- 
trification work. 

Mr. Slade is a graduate of the College 
of Engineering, State University of 
Kentucky, class of 1911, and has been 
engaged in utility work since that time. 
His present work is that of directing 
negotiations and sales work, as well as 
interpreting utility policies for his com- 
pany in the rapidly growing list of utili- 
ties handling Kelvinator products. 


ON 
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Obituary 
MM Wo 


WarrREN F. Hus ey, president and 
general manager of the American Trans- 
former Company, Newark, N. J., died 
suddenly at his home in East Orange 
Sept. 19. Mr. Hubley was 47 years 
of age. 





Josepu C. HAMILTON, vice-president 
of the California Association of Electri- 
cal Inspectors and for the past four and 
one-half years city electrician of San 
Jose, Cal., died in that city Aug. 12, fol- 
lowing an operation. “Je was a native 


of Utah. 
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General Market Irregular 

Utility Stocks Firm 

Money Rates at 4 Per Cent 
severe break 


OLLOWING the c 
which occurred in the last few 


minutes of Saturday’s trading, the 
market early this week was in a some- 
what demoralized condition and declines 
were scored by many of the leading 
stocks. Several recoveries were re- 
ported on Tuesday, but the day closed 
with irregular net changes. In spite 
of this general setback the electric light 
and power securities held firm and sev- 
eral substantial gains were made during 
the week under review. American Gas 
& Electric advanced from 1074 to 117 


This new demand from investment 
trusts, savings banks and insurance com- 
panies, together with easy money rates, 
appears to be sufficient to maintain 
present prices, if not to increase the 
upward trend. 

Call money advanced to 4 per cent. 
On the whole money is half to three- 
quarters of 1 per cent under the prevail- 
ing rates of a year ago. 





Hartrorp Exectric INCREASES CaP- 
ITAL.—Stockholders of the Hartford 
Electric Light Company at a meeting 
held Sept. 7 approved the legislative 


amendment to the company’s charter 
permitting an increase in the authorized 
capital stock from $20,000,000 to $30,- 
000,000, par $100. 





Company Reports 


Gross Earnings Twelve 
Months Ended Jul 
1927 1926 


. $9,620,999 $8,956,082 
456,587 490,953 
4,013,110 3,358,774 


25,113,375 23,536,542 
6,681,356 5,010,403 


Name of Company 
Adirondack Power & Light*.. 
Arizona Power 
Columbus Electric & Power. . . 
Duquesne Light............. 


Eastern Texas E lectric eres 
35,653,107 32,033,055 
Utah Power & Light. 10,620,603 10,256,969 


* Twelve months ended Aug. 31. 
+ Eight months ended July 31. 





Electric Power Business Still Gains 


and American Light & Traction from ; 

1794 to 1834. Gains were also reported July Energy Output and Revenue Increased 8 Per Cent—Water 
for the Pacific Gas & Electric Com- Power Nearly 40 Per Cent of the Total 

pany, the North American Company Improved Efficiency in Use of Fuel 


and the Public Service Corporation of 
New Jersey. The reverse side of the 
market showed slight losses for Consoli- 
dated Gas, Electric Light & Power of 
Baltimore, Detroit Edison and the 
Edison Electric Illuminating Company 
of Boston. The index of common stocks 
compiled by the ELectricaL Wortp 
covering electric light and power secu- 
rities showed an increase of two points 
over the preceding week. The preferred 
stock index figure advanced from 93.7 
to 94.0 and the bond index figure from 
103.6 to 104.0. 


N 8 PER CENT increase in energy 

output and a substantially equal in- 
crease in revenue over the correspond- 
ing month’s operations in 1926 are 
indicated for the electric light and power 
industry for July, according to statis- 
tics collected by the ELectrrcan Wor tp. 
In both respects the gain is somewhat 
less than it was in June. 

The energy generated amounted to 
6,102,589,000 kw.-hr. and the revenue 
to $134,000,000, the corresponding daily 
averages being 197,000,000 kw.-hr. and 


kw.-hr. above the normal based on the 
past five years’ growth; the daily rev- 
enue is still somewhat below the normal 
thus determined—$4,430,000—but with 
the exception of June that condition has 
prevailed for many months. The nor- 
mal is based on a period that began with 
moderate business activity and ended 
with two remarkably high years, and 
thus probably represents a somewhat 
exaggerated rate of growth, which can- 
not continue indefinitely. Operating ex- 
penses, $62,700,000, also show an 8 per 


It is quite evident that the earnings $4,320,000. In accordance with the cent rise. The daily average is $2,020,- 
and growth records of the utilities are usual seasonal change, these figures are 000, a figure that, with the exception of 
winning for their securities a constantly lower than those for June. However, one month, has scarcely varied since 
widening legal and investment market. the daily energy output is 10,000,000 January. 








(100 Per Cent of the Industry) 


TABLE I—GENERATION AND DISTRIBUTION OF CENTRAL-STATION ENERGY IN THE UNITED STATES 


















































Estimated Distribution of Energy Generated 
Total Energy ; 7 Energy Used in Energy Purchased 
Kw.-Hr. Generated Consumption by én Sie Cenes for ae ae to Intracompany by Publie Utili- 
Monthly Central-Station Lighting " eer beers Business, Includ- ties for Resale, 
Month ‘ = Kw.-Hr. Kw.-Hr. Kw.-Hr. ing Line Soeses, Kw.-Hr. 
1927 1926 Per | 1927 1926 1927 1926 1927 1926 1927 1926 1927 1926 1927. | 1926 
Thou- Thou- Cent Thou- Thou- Thou- Tnou- Thou- Thou- Thou- | Thou- Thou- Thou- Thou- Thou- 
sands sands Ine sands sands sands sands sands sands sands sands sands sands sands sands 
April..| 6,049,656| 5,389, 573|-+ 12.3] 4,979,656] 4,349, 573|1,235,000|1,152,000| 3,194,656] 2,655,573| 550,000] 542,000] 1,070,000| 1,040,000| 1,189,000] 1,007,000 
May..| 6,218,471] 5,436,704|+ 14.4] 5,123,471] 4,386,704) 1,252,000| 1,164,000) 3,329,471) 2,688,704) 542,000) 534,000) 1,095,000; 1,050,000] 1,252,000)1,009,000 
June. _| 6.127.279] 5,509.356|+ 9.0] 5,047,279] 4,446, 365| 1,205,000) 1,150,000] 3,314,279] 2,774,356] 528,000) 522,000] 1,080,000] 1,063,000] 1,223,000/1,050,000 
July...| 6,102,589} 5,562,172) + 8.0] 5,022,589] 4,492,172) 1,242,000/1,164,000) 3,256,589) 2,811,172) 524,000) 517,000] 1,080,000) 1,070,000} 1,202,000) 1,033,000 



































*Data on “energy generated” are those collected and published by the United States Geological Survey for all public utilities minus such data as are collected on 
energy generated by electric railway companies, reclamation service and manufacturing plants. The data are, therefore, for the electric light and power industry orly. 








TABLE II—CENTRAL-STATION FINANCIAL OPERATIONS FOR FOUR MONTHS IN THE UNITED STATES 
(100 Per Cent of the Industry) 
























































Estimated Distribution of Gross Revenue T O . 
Total Gross Revenue ones perating 
from Sale of Energy? Lighting Power Electric Other Public and Maintenance 
Month Customers | Customers Railways Utilities Expenses} 
| Per 
1927 1926 Cent 1926 1927 1926 927 1926 1927 1926 1927 1926 
Thousands} Thousands} Ine. Thousands Thousands Thousands Thousands Thousands Thousands| Thousands} Thousands ‘Thousands Thousands 
April.... $145, 700 $132, 500 +10.0 $86,700 $80, 600° $43,400 $37, 400 $5,100 $4, 830 $10,500 $9,670 $62,100 { $54,900 
May.. 140,600 126,900 | +10.8 83,100 77,900 42,300 35,400 4,800 4:700 10,400 8,900 62,280 57,530 
June 138,700 125,600 | +10.4 81,500 77,200 42,000 35,100 4,700 4,600 10,500 8,700 62,400 57,700 
July 134,000 123,900 | + 8.1 78,400 74,900 41,900 | 35,700 4,400 4,400 10,300 8,900 62 700 | 58,100 








‘tAgaregate gross revenue from actual consumers, and sales to other public utilities for resaie, involving a certain amount of duplication. 
$Do not include interest, taxes, depreciation or sinking fund. 
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Notwithstanding a moderate seasonal 
increase, the large and steady output of 
hydro plants is again in evidence; more 
than 2,400,000,000 kw.-hr., or nearly 40 
per cent of the total energy generated, 
was hydro-electric. For a midsummer 
month this is unusually high; it exceeds 
the hydro output of July, 1926, by 430,- 
000,000 kw.-hr. The 110,000,000-kw.-hr. 
increase in output from fuels was 
achieved with a reduction of coal con- 
sumption—the preliminary figure shows 
5,000 tons less—a smaller consumption 
of fuel oil than in any month since 1919, 
the beginning of available records on 
the subject, and only a small increase 
in the use of natural gas. 

Regionally the relative increase in 
energy output was greatest in the West 
South Central States and least in the 
West North Central. New England 
for the first time in many months ex- 
ceeded the national average. Otherwise 
the northern part of the country from 








TABLE III—OPERATING RATIO OF 
CENTRAL-STATION COMPANIES 























the Atlantic across to the Rockies, with 
local exceptions, shows smaller gains, 
while practically the entire South 
reports notable advances. The years’ in- 
crease in revenue shows similar tenden- 
cies, the Southern States leading, 
followed by New England, while in the 
North Central States and on the Pacific 
Coast the gains were more moderate. 
The influence of interconnections is 
again revealed in the intercompany sales 
of energy, which have been about 17 
per cent higher than last year for each 
month since April. This is a rapid de- 
velopment, but the pace appears to be 
slackening; there was a time when the 
year’s increase exceeded 30 per cent. 
Although it is impossible to determine 
to what extent, if any, the statistics on 
this item may involve duplication in the 
sense that the same energy is resold a 
second time, if any exists it is not be- 
lieved to be serious. On the face of the 
returns it appears that about 20 per 
cent of the energy generated is sold at 
wholesale to other power companies. 
Operating ratios show a slight de- 
crease from July, 1926, except in the 


the ratio one municipal hydro system 
has been excluded because its operations 
are not typical, and their inclusion 
would be misleading. 


New Capital Issues 


Following authorization by the Rail- 
road Commission of the State of Cali- 
fornia, the Pacific Gas & Electric Com- 
pany issued first and refunding mort- 
gage 44 per cent bonds, series E, a piece 
of financing involving a total of $15,- 
000,000. These securities, due June 1, 
1957, were priced at 96 and interest, to 
yield 4.75 per cent. Proceeds of the 
loan will be used to refund the com- 
pany’s own securities and those of its 
subsidiaries. 

First mortgage and refunding 20- 
year 5 per cent gold bonds, series B, of 
the Jersey Central Power & Light Com- 
pany were offered during the week 
under review to the amount of $2,300,- 
000, the price being 964 and interest, to 
yield over 5.25 per cent. These bonds 
were offered with the purpose of rais- 













































































Operating Ratio case of pure hydro systems. The lat- ing funds to reimburse the company in 
je ter, as reported, generate less than a part for expenditures made or to be 
— axere apoio uyaro fourth of the total hydro-electric energy made in connection with improvements, 
a - output, since most waterpower systems extensions and additions to the plants 
2 9 q 9 9 A ; : ; : “$4 aa 
__| 1927 | 1926 | 1927 | 1926) 1927 | 1926 are interlinked with steam plants. Con- and properties of the company. 
April. 44.8 44.7 35.5 33.7 | 39.5 39.9 sequently the operating ratio of the The American Superpower Corpora- 
June | 48.9 | 49.9 35:3 321 42:5 30 group may be appreciably affected by tion issued 25,000 additional shares of 
July,.| 51.3 | 52.3 | 34.2 133.4 | 44.3 46.4 abnormal conditions or missing reports first preferred stock, the price being 
: —— for a single large system. In computing $98.50 per share and accrued dividend 
TABLE IV—OPERATIONS OF CENTRAL-STATION HYDRO AND FUEL PLANTS IN THE UNITED STATES* 
(100 Per Cent of the Industry) 
Energy Generated Fuel Consumption 
Hydro-Plants Fuel Power Plants Coal Oil | Gas 
1927 1926 
1927 1926 1927 1926 - a : 
Month Thou- Thou- Per Thou- Thou- Per 1927 1926 Per Per rhou- rhow- Pe 
sands sands Cent sands sands Cent Short Short Cent 1927 1926 Cent sands sands ent 
° of In- of of In- Tons Tons In- Barrels | Barrels In- of C ubic | of C ubie In- 
-Hr. | Kw.-Hr. | crease] Kw.-Hr. | Kw.-Hr. | crease crease | fereneg Feet | Feet crease 
‘il 938 | 2,279,976 |+10.8| 3,522,718 | 3,1 $7.3 | 524, —12.7| 900 | 3,465,746 |+29.2 
yr 938 | 2,279,976 |+10.8| 3,522,718 | 3,109,597 |+13.3| 2,942,421] 2,742,058 |-+7.3 | 524,148 | 600,368 |—12.7| 4,482, 465, 
Mav Beers 625,427 2,266,305 T1359 3593 044 | 3.170.399 |+13. 3] 2,918,935] 2,720,082 |+7.3 | 462,386 | 569,125 |—18.8) 4,825,262 3,712,226 +30.0 
June 3°492'336 | 2'191.225 | +13.7| 3,634,943 | 3,318,131 |+ 9.6] 2,902,310] 2,807,988 |+3.4 | 450,732 | 589,567 |—-23.6| 5,219,243 4.190.576 +24.3 
July “| 3°401841 | 11971199 |+21.8| 3,700,748 | 3,590,973 |+ 3.0] 2,988,389) 2,993,969 |— .2 | 447,494 | 671,984 |—33. 4) 5,520,363 | 5,056, + 
‘As collected by United States Geological Survey. The data are for the electric light and power industry only. 
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from Oct. 1, 1927, to yield about 6.10 
per cent. Proceeds will be used for the 
acquisition of additional interests in 
certain electric light and power compa- 
nies and for other corporate purposes. 

An additional issue of 6 per cent 
cumulative preferred stock, amounting 
to $1,000,000, was brought out by the 
Long Island Lighting Company, the 
price being $100 per share and accrued 
dividend. The proceeds from the sale 
of this preferred stock will be used by 
the company for additions, extensions 
and improvements to the properties. 

A Canadian issue of considerable size 
appeared among the week’s new offer- 
ings—first mortgage gold bonds of the 
Gatineau Power Company, amounting 
to $18,500,000, the price being 974 and 
accrued interest to yield over 5.16. 


Cities Service STOCKHOLDERS ApP- 
PROVE CHANGE IN Par oF STOCK.— 
Stockholders of the Cities Service 
Power & Light Company at a meeting 
held Sept. 7 approved the proposal re- 
ferred to in the Aug. 13 issue of the 
ELectrIcAL Wortp to change the au- 
thorized preferred stock from $100 par 
to no-par-value shares. 


Customer Stock-Selling Costs Vary 


Report Presented at Twentieth Annual Convention of Pennsylvania 
Electric Association Analyzes Costs of Selling Direct 
to Customers—Items Segregated 


HAT the cost of selling stock to 

customers ranged from $2.66 to 
$8.94 per share in the case of a repre- 
sentative group of companies is one of 
the interesting facts disclosed by the 
report made by the customer-ownership 
committee at the twentieth annual con- 
vention of the Pennsylvania Electric 
Association. The investigation covered 
a large number of operating companies, 
six oi which are typical and are used 
to illustrate various phases of customer- 
ownership activity. 

Naturally the cost of selling stock 
varies widely with different companies 
and in different sections. One of the 
companies studied has been selling 
shares to its customers for more than 
seven years. In 1926 this company sold 
one-third of the total number of shares 
outstanding in the territory served. This 
shows the effect of repeat orders and 
that a saturation point is only temporary. 


The accompanying table shows the dis- 
tribution of costs for the six companies. 

Rehandling of stock which has been 
returned is also discussed, with costs in 
specific cases. The cost of handling re- 
acquired shares varies, according to the 
report, from 37 cents to $2.11 per share. 
The number of reacquired shares varies 
with the amount of personal attention 
given by the head of the investment or 
customer-ownership department, — the 
general manager or divisional managers. 
An interview by those in authority with 
the customers offering their shares for 
sale and a little ingenious planning for 
the customer’s interest’ will frequently 
persuade them to hold their shares. The 
committee finds it is more than a coin- 
cidence that a majority of the cities and 
towns which have a saturation below 
the average have a felatively high 
average “dollars of stock per holder.” 
kernal it reports, “we know of no 

















Stock Quotations o f Electric Light and Power and M. anu facturin g Companies 


(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $100.) 
























































Bid Price Bid Price Bid Price 
Companies Tuesday Low High Companies Tuesday Low High Companies Tuesday Low’ High 
Sept. 20 1927 1927 Sept. 20 1927 1927 | Sept. 20 1927 1927 
Apirie ed R. & PAPER, 4% Central Ark. Ry. & Lt:,7% pf...... 106 104 Fi Paap Hiec., 7% Dt... .......ces0% 
pOOM-—NO PAF... we. wee Central Ill. Pub. Serv., "$6 : 95} Elec. ond & share, "ei pt 
dirondack Pwr. & Lt.—7% pt.. Central Ind. Pwr.,7% pf.......... 92 95 Elec. Bd. & Sh. Sec., com. $1 
acrenaese t pe & Lt.—8% pf... Central Pwr. & Lt.,7% pf.......... 103 Electric Household Giik & 
Ala. Pwr. m. pf. 3 aa Central States Elec., 7% pf. . 97 Elec. Investors, 6% pf.—no par..... 
Alte -Chabeote I Mie, 7% pf... Central States ans com. 7's Elec. Investors, com.t—no par. 
Allis-Chalmers Mfg., 6% com....... Century Elec., 6% : ey: ii5 Elec. Investors, 10% pd. receip’ 
Aluminum Co. of Amer.,com....... 00 «67 cease Fuse Mfg., ny 24 —$2_50 no Flec. Pwr. & Lt., ctfs. pf............ 
Aluminum Co. ofAmer., 6% of...... 103 ile. fi sppe aoe ees m 353 30 35} | Elec. Pwr. & Lt., ctfs., 40% 
Amer. & Foreign Pwr., pf. 25% pd. . 0 .... .... | Cinctnatl Gas& Elec. 5% com... "9 995 964 100: | Elec. Pwr.& Lt. etfs, tull -mil4 
Amer. &F n Pwr., 7% pf.—no pat ™054 864 108 Cities Service, $6 pf—no par....... 90} 87 924 | Elec. Pwr. & Lt ,ctfs.,com.—nopar. 27 16 28 
Amer. & Foreign Pwr.,com.—no par. 26} ist 26} | Cities Service, pf. B—no Par....... 18: 8 8} | Elec.Refrig. cap.t................- 13§ 123 37) 
Amer. Bosch Magneto, com. —no Dar 25: 13 26} | Cities Service, pf. BB—no par...... 382; 80; 85 Elec. Ry. Securities, com.—no 6 ... ... 
Amer. Brown Boveri Elect.. 9} 54 393 Cities Service, com.—20.......... 349 40) 583 Elec. St. Battery om, 5, 25-—no pat 711i 63: 63) 
Amer. Brown Boveri Elec., pf. $7. 455 40 98 Cities Service, Bks Shra.—-1U.....°" 2243 22; 27 | Elmira Wtr., Lt. &R.R., 7% pt 03 § 101} 
Amer. Gas & ee. 6% pf.—no par. 1045 95} 105} Clarion River enna ee hee Emerson Elec., - SN eee. ™ 111 
Amer. Gas & E t 117, 68! 117! | Cleveland Elec. Illg.. 6% Pot "ae 110} 108 112 Empire Pwr., ptc.t...........- , a 
Amer. Lt. & Trac., 6% 115 112 120 Cleveland Elec. Illg., 10% com...... 322 285 330 Engr. Pub. Serv., $7 pf.—no par 106 ! 
Amer. Lt. & Trac., new com 183} 164% 186 Columbia Gas & Elec., 6% pf....... 107; 993 1073 Engr. Pub. Serv., com.—no par 36 
Amer. Pwr. & Lt., 6% pf 105; 974 106; | ColumbiaG. & E. com. $5—no . 953 Rat gs} | Eureka Vacuum Cleaner, com. $4— 
Amer. Pwr. & Lt., com.t—no par. . 66; 54 67? Columbia Ry., Gas & Elec., 6% [m8 97 100 BO TIME, 0. cer cccccsccccccceces 70 8650 77 
Amer. Pub. Serv., 7% pf........... al00} 94 104 Sa Elec, & Pwr., $2 a “ts 
Amer. oy at hag! ay... grees ps > nee | | ARBRE ee : 
mer: es, 7% pte. p a 87{ 73 ‘88 Columbus Ry., Pwr. elt. 6%, ist pf. 104 “98 
Amer. Pub. Utilities, 7% pr. bf. . a 93; 92 Columbus Ry., Pwr. & Lt., ete eB 101} 96° 1034 Farrpanks MORSE, 7% pf..... E111. 107} 112 
Amer. Pub. "a com.......... k 53) 65 870 Columbus Ry., P. & L., com. <ne Dar 100 75 105 F.-M., com.—$3—no par. 37% 37 434 
Amer. States Sec., A............... 4; 2 4} Commonwealth Edison, 8% @155} 138 = 155} Federal Lt. & Trac., com. $1.40. 42} 373 47 
Amer. States Sec., B. 44 3 4? | Commonwealth Pwr., 6% oe 101; 914 101} | Federal Lt. & Trac., $6 pf.—no par. . 99 914 100 
Amer.Superpwr., 6%ptc pf 35. 29. 26! 29! | Commonw’th Pwr., $2, com mers par 62} 48 62} | Ft. Worth Pwr. & Lt pf W111 108 =112 
Amer. Superpwr., 6% 1st p 208) ....- .,.. | Coun Es. @ Pwr. OG M........... 121. 119 123 : ; sshcshyraatee ena % 
Amer.Superpwr., Class A Pies par.. 39} 273 393 Conn. Lt. & Pwr. 7% Bt Fe aaa inthe 117 112 —~=«=118 
— Re me 5 tS 9 thai saat citi 5 La ® area 100; 93 100} 
mer. . 2? m } Cons. G a 21} 
Amer. W.W.&E..com-Dew—no par 62/ 46, gt Cons. Gas, Elec by 3 ee ee Gavesron-nouston ELEC. 
AppetvettantBetsis Bers 79% ot": a3) 100! 108° | cone Baa ice. Li: a Pio Bai 1061 1101 | gavegtan-Higubton ie goa. °°° Bk B82 
. . t one Bas. Kies. Lia Pwr orBaity. ot? 42084 (1°! | Galveston-Houston Elec., com...... 32 
Appalachian Elec. Pwr.,com. mi8 77 83 ee nee” am 10.4 | oe eee ste rit 
Arizona Pwr.,7% Df... . k 75 77 84} | Cons. Gas, Kiec. Lt. & Pwr. of Baiti, " | Gen. Gas’ @ Blee. 2) “éoun.” A re 
Arizona Pwr. com... 4... m 20 ome) I a Coa ‘eo 111115 | 98; Bae & Elec. (Del) ‘com... 4 gy, 
rkansas r : ~D 04 . .... | Cons. Gas, Elec. Lt. & Pwr. of Balti. poet |) eee ee ‘ 
aeeen tins & en te 50} ee pels Cons. as, Elec. Lt. & Pwr. of Balti 127: 197 130} Gen. G.&E. ( el. ) com. ‘B—no Par...m 45 39} 44) 
Assoc. Gas & Elec., pf.—S6—no par. 93 86 93° | Cons, Gas, Bice. Li. & Pwr. of Baitl, Gen. G-4B. (Del) pt. A. $8—no par. E116) 113! 120 
Assoc. G.&., Class A,10—nopar.. 42) 35 43: | com. $2.50—nopar............. €62i 51 63) | Gen G4 E #, (Dei, Pe A STs TO Dar. Flos’ ‘$6 108" 
Consolidated Pwr.& Lt..7% pt... “105-100 106 - |. Geb. BHR DelD pf B 87 oe Bins 108 . tee 
B Consumers Pwr., 6% pf... 0... es ee ee ee ee ee eg Oe. Be | is 
ABCOCK & WILCOX, 7% com.. 113 115 123 | Gonsumers Pwr..6 6% pf... ||| 104} 103 105} | Ga. Lt., Pwr. gam no par. ...00 B 131 87) (96: 
Binghamton L.. H. & P., $6 pf. os 163 100 | Continental Gas & Feo” 8% pte. pt. 108 103 106} | Ga. Lt” Pwr, & Rvs. com. 50 5080 
Birmingham Elec., pf.—$7—nopar.. 107 105 109 Continental Gas & Elec.,7% pr. pf... 103 100 103 Ga. Ry. & Pwr., 8% Bi 193 119 125 
Blackstone Valley G. & +3 hee 7 Ot 106 103 105 Gent. GS 5. com. . nopar.. k250 210 225 Ga. Ry. & Pwr..7% pf.......---... £113} 106 110 
ackstone Valley Gas ec. rocker Wheeler, com.t............ 25 30 wr.7%pf......//72° i 
ackstene Valley Gas & Wise. 10%, 1“ 2 ue lene vee ee: 5 30 38 | Gt. Western. Pwr. Pee Ces Se? sea. 5s 
DiawoKK MOK, COM.4.....6 soa cccesses #92 70 95 
Brazilian Trac.. I.t. & pwr. “Se eee 
Broad River Pwr... 7% Scat ape ese es 1833 103 
rooklyn Edison com sa atnan es a DAHO PWR... 7% Of... ccccvcceces 
Buffalo, Niagara Fast, Pwr., $1.60 Daxas pwr. ait. 7% ot.. 109 107 110} | Iil. No. Utilities, 64 pf FERALAS m'96 "93 "7 
sage pepanaancns (ela aet 226 Dayton Pwr. & Lt.,6% Df......-... 107 101 107 ie Pwr, 1s. 7% Ol.....-.. sss. 101 99 1014 
Buffalo. Niagara & East. Pwr. com.$1 Detroit Edison, ri com ir Oak en bes 1564 1333 160} Ingersoll Rand com. $8. . k&8 88: 96} 
OUD WOES cos bcc oboe eed eee sn0e 36 pet .... Dubilier Condenser, com.—no par... a+ 63% 5} | Int. Combus. Ener., com. $2—no par 49 43) 64 
Duquesne Lt., 7% Df.............. k115} 1144 1163 | Int. Util., Class A—$3.50—no par. R44 % 45: 
C o—. Utilities, Class fuel = sak par.. a 4 on! 
ALIFORNIA ELEC. GENER- nterstate Pwr., pf.—$7—no par. . § ft 
ry SU er reperet 99; Eastern NEW YORK UTIL: Interstate Pub. serv. 7% Dt........ 100 98 99 
California Ry. € Pwr, 7% ot eres 1138 125 150 t sor see teas owa Ry. & Lt., 7% pf... ........05 98 97 ) 
ewe wong bn a? SEE Ae ok 0 reer reree , 04} 
Central a SW. Util, $7 pf—nopar @ 96} 92% 973 rastern ale Ly) Si Bie RE 
c — &8.W. Util., = In.$7 pf.—no Eastern States Pwr., pf oe: ee oes JERSEY CENTRAL PWR. & LT. 
Comet ci Arig Lic be 8% 6 a102¢ 98} 104} | Kast. Tex. Flec., 7% Be ccge ss: 106 106 108 CO... 7% pt / -.. 108) 972 103 
a. al Ariz Lt. Tr. Bw cses 5 Edison Elec. of Ae dng $12 com. 4258 217 267 Johns-Manville. com.t—no eee 116] 55} 120: 
Stock Exchange: eChicago; bSt. Louis; Philadelphia ; dBoston; eBaltimore; fMontreal; gCincinnati; hSan Francigco; iPittsburgh: Wa: a 
“ . ° § ; ‘ Sco ; f gh; jWashin \ 
Saturday, Sept. 17. IBid price Wednesday, Sept. 91. mLatest quotations available. +Dividend rate variable. “en ee 
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Stock Quotations of Elecieit Light and Power and Manufacturing Companies (Continued) 


(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $100.) 








































































Bid Price Bid Price Bid Price 
Companies Tuesday Low High Companies Tuesday Low High Companies Tuesday Low High 
Sept. 20 1927 1927 Sept. 20 1927 1927 Sept. 20 1927 1927 
No. Ont. Lt. OP ee k 84 95 Southwestern Lt. & Pwr., B........ 63 60 65 
Kansas ciry pwr. SLT.pts7 15 112 1151 | No: Ont. Lt. & Pwr. +, goin ents 91 $4 «98 ~=| Southwestern Lt. & Pwr. $6 bi, 86 83 915 
Kansas Gas & Elec., 7% pt. 1105} 103 107 No. States Pwr., (Del.) 7% pf.... 106 101 107} Southwestern Pwr. & Lt., 7% £109 103 =6110} 
Kentucky Hydro-Hiec., ti Yo D -@97 943 1 No. States Pwr., Del.) 8% com.... 1254 1092 126} | Springfield (Mo.) Ry. & Lt., 7% 102. 95 102 
eatucky fee. 6% D pf.. ag ; am iB ath No. Texas Elec., 6% pf......-.+--. 64 65 70 } ee mee = , mee. . eG bt . * se 1O3" 110" 
entucky Sec., 5% com....... “ No. = apg meth 20 andard Gas ec., Dr. pf... 
Kentucky Utilities, 6% pf.......... 100 95 98} OR FONE is CEB « 6 <' aia sa ~~ G. & E., com. $3.50—no 
Keystone Pwr. & Lt., pf...... cooe@ OS OB BO Ee rk ee i a ae ee acts nenenwees Soi 54 65} 
Oo Standard Pwr. & Li, 7% ... 100} 98 102} 
HIO BRASS, com. B w~os par. 84 74 854 Staten Island Edison, Foe —$6—no 
LacLeDEGASLT., 12% com.....£ 230 1733 267; | Ohio Brass. 6% pf...... s pebee ee tect 105 100 105 eee aaa tea pendains 100 99 101 
Lehigh Pwr. Sec., com.—-no par..... 20% 15 213 Ohio Pwr., 6% pf.........6. cnet’. 2 > ae Superheater, $6 com.—no par...... 177 170 185 
Long Island Ltg., 7% pf........... 118 107 112 Ohio Pub. Serv., $6 pf.........+- 98 95 96} | Syracuse Lighting, 7% pf.......... 110 103 107 
Long Island Ltg., oom. ae Par... 150 139 153 Ohio Pub. Serv., 7% pf...... eeeees 105 103 109 Syracuse Lighting, 8% pf.. 115}.... 
Los Angeles Gas & Elec., 6% pf.. 102 98 104} Ohio River Edison, 7% pf......... 108 103 109} Syracuse Lighting, 8% com.—no parm300 .... .... 
Louisville Gas & Elec., cl. A. $1.75 26} 234 275 Oklahoma Gas & Elec., 7% pf..... 1014... «... 
Tampa ELEC., com. $2......... 61 49 GA 
enn. Elec. Pwr ae 
Me eee ee sg ug |Pacrcompenirccon ot. a ge an | Hime Bie Fe ee cc iy 10) 08 8 
ee Pac c as Y ec new com... ¥ erre au le QD rac. o 
Manila islec., com.t—no par....... k 48 40 50 Pacific Pwr. & Lt., 7% pf.. : -, 104s 102 104 6 20 30 
Maytag Mig., oo. Pa ee 31) 23% 34% Penn Cent. Lt. & Pwr. $5 pi.— 1 
Memphis P. ¥- —$1—no — ww. a ia ¢ 76} 754 772 | Tex. Pwr. & Lt., 7% ... 1110} 106 110 
J set a Ted. pt. —$7— no par.. 100} 93 100 | penn-Ohio Edison; 7% Di 103} 973 104} | Tide Water Pwr., 8% pf...60220 22. 107, 105 110 
serepeman Ed. Df.—-$7—0 Dar. . 197 104 = 108 Penn-Ohio Elec., 7% pf... ml101i 98 100 Timken Roller Bear., cos —$4 no 
Metropol an B a : 8% ple par.. 90 60 72 Penn-Ohio Pwr. & Lt., 7% pf...... 102. 99 103 RO aa, ck an wack ease 1 78 1423 
weaae Won ibe 7 ties, 6% p +++ GI137 110¢ 113) | penn Pwr.& Lt.—$7—no par...... 1108; 107 109 Toledo Edison, 8% pf..... Lenctitbe 1 15 118 
Middle West Ott. 8% pr. lien... .. @120% 1174 1222 | penn Wtr. & Pwr., 8% com., new.. ¢€ 59 47% 594 | Toledo Edison, 7% pf...... sc dehes 11054 102 1 
Middle West Util., com. $6—no par ; Phila. Co., 6% pf.—50............ ¢ 521 49) 531 | Toledo Edison, 6% pf... ..2.....- 9 97 
OX. IV. wee aaa op ggtttt 2113; 108 1174 | Phila. Go., com.—50..........---- k 106 85} 110 | Toledo Edison, 6% com....... aaaerhe ee Gages dae 
Midland Utilities, pr. In. 7% pf.... @107 973 107: | Phila. Elec., 8% com.—25......... ¢ 56} 46} 571 | Tri-City Ry. & Lt. 6% bf......... 98 90 97 
Midland Utilities, 6% pf. A........ a103; 963 103; Portland Elec. Pwr., 7% pf........ 100 97} 101 
Milwaukee Elec. Ry. & Lt., 7% pt.. k102. 100-103 Portland Elec. Pwr., 6% pt... eee 80 78 83 . 
Milwaukee Elec. Ry. & Lt., 6% pf.. kK 99 98 101% | portland Elec. Pwr., eG ba pf.. 65 55 70 Unirep Gas & ELEC., 6% 101 98 102 
Minn. Pwr. & Lt., 7% Df.......... 1106 104 107 Portland Elec. Pwr., com.......... ss. 3 30 United Gas & Elec., com. ~n0. S Da. _ a eerpre 
Miss. Pwr. & Lt., $8 pe cad ebedeue ce m101 106 103 Potomac Elec. Pwr. 6% B wee oe m1083 .... ...- | United Gas & Elec. (N. J.) 5% pf.. 72 70 73 
Miss. River Pwr., 6% pf.. seees 101 94 103 Pwr. Corp. of N. Y., ¢ 1.4 Tee parm 79 ..-. | United Gas Impr., ae com.—50.... ¢117} 89} 1183 
Miss. River Pwr. 3% com...... Fe Pwr. Sec., pf-—no par... eines aie 4 [it Ill | United Lt. & Pwr. pf—$4—no par. 53 504 67 
— meee Pwr., lst pf.—$7 107 1012 112 Pwr. Sec., com.—no par........... k il m mm a Lt. & Pwr., pf.—$6.50—no 953 87 e7 
Sr are re ‘ 7 a rv. y. of Colorado, 7% a. 1102 ¢ iit eeicen<. det Peeabins sevaen @ 2 
Mohawk “Hutson Pwr. 2d pf.—s7 Pubite Ser se ols % OF -- F052 98% 1014 | United L. & P., com. A 48—no par. 141 128 154 
MO POP. 0. err cescvecccsececs 110 98 112 Pub. Serv. of N. J., 8% pf.... oie 132 United L. & P., com. B 48—no par. k 19 16 
Mohawk Hudson Pwr.,com.—nopar 31; 20 32; | pS of N. J. $2 com.—no 46% | Utah Pwr. & It., 7% pf........... 1107 104 108 
Montana Pwr., 7% Df...........-. m106; 118} 106% | pub. Serv. of No. Ill, 6% pf 106} | Utica Gas & Elec., 7% pf.......... 105 105 106 
Montana Pwr., 5% com.,......... 102; 814 106% | pub. Serv. of No. Ill, 7% pf.. . 117 Utica Gas & Elec., 8% oun oceceece . ere a 
Montreal Pwr., 71% com.......... f93t .... ... | pg of No. IIL, com. $8—no par... 143 Utilities Pwr. & Lt., 7% nseete $5} 93 100 
Mountain States Pwr., 7% pf...... 100 97° 101 Pub. Serv. of No IIl., $8 com.... 142 Utilities Pwr. & Lt., com. aa Weak 31% 27 34 
Mountain States pwr., com. tte eves 18 «1... «... | Pub. Serv. of Okla., 7% pr. In 100} Utilities Pwr. & Lt., com. B $1—no 
Pub. Serv. Elec. & Gas, 108? DOP ccc cccccccccerscccccccs eooe 19 1338 218 
Puget Sound Pwr. & 7 107 Z 
NassauesurrouKt LTG..7% Dt. 107 98 105, ee ee «ite __...... | WERMONT HYDRO-ELEC., 7% 
ational Carbon, 8% pf........... @139 1303 1393 | puoat Gound Pwr A2Tt. com Roce ; ae ae 353 | OE, OPE EEE Eas Oe 95 100 
National Elec. Pwr. At........... @ 244 22° 253 Puget Sound Pwr. & Lt., com : * | vitwinia ies. & Pwr, 7% pi... 107 105 110} 
National Lt., Ht. & Pwr..com...... 24 .... .... Virginian Pwr, 7% pf........ scecd MEtiCas coda 
ree er 3 inn S uli h ok ee. Sera Ry Virginian Pwr., com.. Coceocacecens TE ccce ccc’ 
ational Pwr pf.—$7—no par 108} 101 109} 
National Pwr. & Lt., com. iy —no par. 24t 19 26° apr CORP. Sey be repens ‘F 49 54} 
enone =. ah aoe Be cs Remeres 98 93 100 name Corp. of Amer.,com.—no par. 66; 41% 68} Wacner ELEC., 7% pf......-. 588 68 90 
National — fore. A Dtc., pt. - 3 108 115 Republic Ry. & Lt., bf. . PE IEP mi20 .... .... | Wagner Elec., com.—no par........ b 33 «183 39% 
= onal Pu rv., A com. $1.60— Republic Ry. & Lt.. com....._..... mi35 ii2° 135 Washington Ry. & Elec..5% com. 275 180 275 
wee ceepeecsrersssces 21 18% 24 Rochester Gas & Biee. 6° Zp. D . oe 101 103) | Washington Ry.& Elec.,5% pf... 95 are cane 
National ‘Pub. Serv., Becom.—nopar 18 14 20} Rochester Gas & Elec., 7 104 105 Washington Wtr. Pwr., 8% com 177 136 8168 
Nebraska Pwr., 7% Df.........+00. #110 106 109 Rochester Gas & Elec., 6% a4 B: 104} 1014 1034 West Penn Elec., 7% pf....... 112 102 1123 
Nevada-Calif. Elec., oom, See E28 25 31 West Penn Elec., cL R $7. r106; 97% 111 
New Brunswick Pwr., 4% pf. Or West Penn Pwr., 7% pf.. 114% lil 118 
New Eng. Pub. Serv., pr. * in. pf. ‘87. 101 984 101 West Penn Pwr., 6% pf........... ml08 1004 108} 
New Eng. Pub. Serv., pf. $7.... 97 95 97} Sarety CABLE, com. $4....... 68: 52% 74} West Virginia Lt., Ht. ee 7% pt. 92 94 96 
a Orleans Pub. Gere, —7% pf.. 103 103 1054 San Joaquin Lt. & Pwr., 7% pr. a. 106 105 108 West Va. Uti lities, ae ae... m 90 48 51} 
-< Queens Elec. Lt. & Pwr., St. Joseph Ry. L.. H.& P.5% pf.. 72 70 73 Western Pwr., 7% Df.............. kr103. 98 = 101 
eet. Ser RE ety 5 90 91 97 nn cb encw ace dedone 89cts52cts 10 Western States ae Oe Elec.,7% pt. 100 96 105 
N. Y. entra Elec., 7% 102; 101 104 Sierra Pacific Elec..2% com....... m 25; 24% 28 Western States Gas & Elec.. com. ts ao 
New port Ne News & Hampesn ‘Ry., Gas Sioux City Gas & Elec., 7% pf.. 103; 99 104 Westinghouse Elec. & Mfg., ‘8% com. 
clec., iead5-< 5 ekucie ola Me Nade. sacs Dens pene is te eee 2 67% 89F 
Newport News & Hampton Ry., Gas DEE ered eddnke’ «44? cn 4eeee 1107 u eoce Weston ae. Instrument, Cl. A $2 
me Ele +" (ae sz pay eg crags oes 191 “e5) 30) Soutpanstera Pwr. e pr? ee eae ina Cun 6 0 ke ee ok a de 312 30 343 
agara Falls % pf.—2. Southeastern r. com.—no — 
Niagara, Lock. & Ont, Pwr.. 39; ot. 114° 112) 116" ee sal ccea as 37 293 38) Weston "Elec. Soca eee 12188 
No. Amer., 6% pf.—50... 534 50 55 So. Calif. Edison, 8% pf.. 40 36 40 wheeling Mt Sees 101 95 104 
No. Amer., com.—10............. 59 45% 59 So. Calif. Edison, 7% pf.. k28 27 284 Worthington Pump, Os = eo yy Sa 61 
No. Caro. Pub. te -. —$7—nopar 100} 93 102} So, Calif. Edison, 6% peo . — >. 27 Worthington Pump, 6% B......... 43 40 54 
Northeastern Pwr., com........... 19} 14} 20} | So. Calif. Edison, 8% - _ 38) 31% 39% | Worthington Pump, com........... 354 20; 46 
No. N. Y. Utilities, Tn eet p ceee 106 103 109 Southern Cities Utilities, "2%, .. & 68 67 90} ‘ 
No. Ohio Pwr., com.—no bar ee eeeee 17} 9} 173 Southern Cities Utilities, com. Oa --m 312 23} 42} Y 
No. Ohio Trac. « 1A... 6% OF. ...-. 83 78 81 Southwestern Lt. & Pwr., A $3..... 63 60 65 ALE & TOWNE com. $5—25.... & 81 70% 84}, 











Stock Exchange: aChicago; _bSt. Souls: ePhiladelphia; 


better way to study public relations than 
to carefully go over the list of share- 
holders in various cities and towns, 
weigh the factors of bad industrial con- 
ditions, character of population and so 





dBoston ; 








eBaltimore; f Montreal; gCincinnati; ASan 
Saturday, Sept. 17. JBid price Wednesday, Sept. 21. mLatest quotations available. 


Purchase of Day 


& Zimmermann Approved 


: Stockholders of the United Gas Im- 
forth, and then balance accounts. We provement Company at a special meet- 
do not mean by this that a low customer- ing held Sept. 15 voted to increase the 
ownership saturation is a sure sign of authorized capital stock of the company 
poor public relations or vice versa, but from 2,036,528 shares, par $50, to 2,130,- 
we do say that it is a danger signal and 088 shares, the additional shares to be 
a place where customer-ownership used in the acquisition of the engineer- 
should receive special attention.” ing and public utility firm of Day & 








SELLING COSTS PER SHARE FOR SIX COMPANIES 
(Includes all known expense. Selling ranges from $75 to $103 per share.) 





No. 1 

Employee commissions......... ar . $1.48 
Outside salesmen and general expense. Sion) 0.81 
PACE ORMI oi CE ete ow kw onlin ey 0.21 
Prizes and banquets.............. 0.05 
Traveling and ane expenses. aoe ‘ 0.02 
Miscellaneous. . Pret rah ak fate tnceea ee 0.09 
Total cost persharesold.............. a 


3.05 2.02 1.75 3.18 
2.26 2.24 1.54 2.29 
0.11 0.44 0.21 0.25 
1.69 0.54 0.39 1.17 
0. 23 0.70 0.61 0.33 
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Francisco; iPittsburgh; jWashington. kBid price 
TDividend rate variable. 

Zimmermann, Inc., of Philadelphia, and 
stock of several gas companies operating 
in Connecticut. Shareholders of the 
company also voted to increase the num- 
ber of directors to twelve, including the 
president, who is an ex-officio member 
of the board. 

Three new directors were elected as 
follows: Thomas S. Gates, of Drexel 
& Company and J. P. Morgan & Com- 
pany; Charles Day, chairman of the 
board of Day & Zimmermann, Inc., and 
Morris W. Stroud, president of the 
American Gas Company. Mr. Gates is 
also a director of the Public Service 
Corporation of New Jersey and 42 of 
its subsidiary companies. He and Mr. 
Day attended the directors’ meeting, but 
Mr. Stroud is at present in Europe. 


ADIRONDACK MERGER APPROVED.— 


Stockholders of the Adirondack Power 
& Light Corporation on Sept. 1 ap- 
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proved of the consolidation of that com- 
pany with five other companies into the 
new company known as the New York 
Power & Light Corporation. Details 
concerning the formation of this com- 
pany were given in the Aug. 20 and the 
Aug. 27 issues of the ELeEcTRICcAL 
Wor.p. This action completes the rati- 
fication of the merger by all companies 
involved, including the Municipal Gas 
Company of Albany, Troy Gas Com- 
pany, Adirondack Electric Power Cor- 
poration, Fulton County Gas & Electric 
Company and the Cohoes Power & Light 
Corporation. 





SHAWINIGAN STOCKHOLDERS TO SuB- 
SCRIBE FOR ADDITIONAL SHARES. — 
Stockholders of the Shawinigan Water 
& Power Company of record Sept. 30 
will be given the right to subscribe on 
or before Nov. 15 for 100,000 additional 
shares of common stock (no par value) 
at $50 per share in the ratio of one new 
share for each eleven shares of common 
stock held. The company announced 


stockholders, but eliminating all dupli- 
cations where holders own either com- 
mon and preferred or more than one 
class of preferred stock. The total of 
62,572 individual stockholders reported 
on June 30 compared with total stock- 
holders numbering 52,000 reported on 
Dec. 31, 1926. 

Sales of electric energy by the Public 


Service Electric & Gas Company, prin- 
cipal operating subsidiary of the Public 
Service Corporation of New Jersey, 
totaled 606,160,632 kw.-hr. during the 
first six months of 1927 compared with 
sales of 513,252,592 kw.-hr. reported for 
the same period last year, or an increase 
equal to more than 18 per cent during 
the period. 





Massachusetts Utilities Investment Trust 
Now Important Factor 


EFERENCE has been made in 

these columns to the recent forma- 
tion of the Massachusetts Utilities In- 
vestment Trust, under which 45 public 
service companies affiliated with the 
Massachusetts Lighting, C. D. Parker 
and Webber interests of Boston have 
been grouped under a centralized holding 
organization whose securities are being 


ing voting trust no-par common shares. 

To the list of trustees previously 
printed there have now been added Frank 
D. Comerford, director of the New Eng- 
land Power Association; Luke C. Brad- 
ley, president of the Narragansett 
Electric Lighting Company; Francis P. 
Sears, vice-president of the Columbia 
National Life Insurance Company; J. J. 
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that on Jan. 1, 1928, it will redeem 5 
per cent consolidated mortgage gold 
bonds, due Jan. 1, 1934, to the amount 
of $3,263,000 at 110 and interest. The 
original issue amounted to $5,000,000. 





Tipe WATER Power to Pay Quar- 
TERLY DivIDENDS.—Dividends on the 7 
per cent and 8 per cent preferred stock 
of the Tide Water Power Company, a 
subsidiary of the National Public Serv- 
ice Corporation, which formerly have 
been paid monthly, will be paid quar- 
terly, effective Oct. 1, on which date the 
last monthly dividend (for September) 
will be paid. 


Public Service Corporation 
Adds Ten Thousand 
Stockholders 


A total of 10,572 new names were 
added to the stockholders’ list of the 
Public Service Corporation of New Jer- 
sey during the six months ended June 
30, 1927, according to official figures 
recently made public. As a result of this 
gain the company had on its books, 
June 30, 1927, the record-breaking total 
of 62,572 names covering all classes of 
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widely marketed in the Bay State. From 
62 to 100 per cent control is now owned 
by the trust in the subsidiary companies, 
which serve 94 cities and towns in 
Massachusetts with a total population 
of nearly 600,000. 

At the end of last year these com- 
panies had 56,501 gas customers and 
97,602 electric light and power cus- 
tomers, the latter purchasing during 
1926 154,817,900 kw.-hr. Since 1920 
the gross annual income of these com- 
panies has increased from $5,962,100 to 
$9,546,700. As of Oct. 1, 1927, the out- 
standing bonds of the operating com- 
panies will total $1,123,200. The cap- 
italization Sept. 1 consisted of 422,324 
outstanding convertible participating 5 
per cent preferred shares (expressed 


value $50) and of 1,157,976 outstand- 





Bodell, of Bodell & Company, Provi- 
dence, R. I.; C. L. Edgar, president 
Boston Edison company; James J. 
Phelan of Hornblower & Weeks, Bos- 
ton; Channing H. Cox, vice-president 
First National Bank of Boston; Philip 
Stockton of the Old Colony Trust Com- 
pany, Boston; Arthur E. Childs, Edwin 
H. Barker, Philip M. Childs, Guy W. 
Cox, Myron L. Whitcomb and Henry 
A. Wyman. The financial management 
of this group is thus broadened to in- 
clude representation from some of the 
most important utility and banking in- 
terests in the Northeast. The territory 
served by these companies, with the 
principal transmission developments 
now in use and in prospect in Massa- 
chusetts, is shown in the accompany- 
ing map. 
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Business News and Market Conditions 
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New French Tariff Hits the 
Electrical Industry 


The new French tariff, which recently 
became effective and involves about 
$80,000,000 worth of American manu- 
factured goods sold in France every 
year, virtually includes all electrical ap- 
paratus except electric tools under the 
general tariff. American wireless ap- 
paratus will pay a 58 per cent higher 
rate than that from countries which 
benefit by the minimum rate, and elec- 
tric dynamos, magnetos and all tele- 
graph and telephone instruments will 
pay the high rate, which in some cases 
is almost prohibitive. Absolute maxi- 
mum duties have been applied to these 
manufactured articles. This was a sur- 
prise to Americans, who were led to 
believe that an average rate would be 
accorded American products. 

In view of the impending negotiations 
for a French-American treaty of amity 
and commerce, it is not believed the 
French will easily be induced to re- 
linquish such a _ formidable trading 
argument. France is anxious to obtain 
the most favorable tariffs for her luxury 
trade in the United States, a trade 
which represents a good proportion of 
the $152,000,000 worth of goods ex- 
ported to America every twelve months. 
It is the impression of American busi- 
ness men in Paris that the last-minute 
decision to apply the highest tariffs to 
American products was made in view of 
the approaching trade negotiations with 
the United States government. Cer- 
tainly it accords France a distinct ad- 
vantage. 


GERMANY AT ADVANTAGE 


The signing of the Franco-German 
commercial treaty, recently accom- 
plished, which gives to Germany the 
most-favored-nation treatment, in con- 
junction with the new tariff now ac- 
cords to Germany a distinct advantage 
as regards the United States, with 
which she was competing in the French 
market. Electrical equipment, machin- 
ery of all kinds, textiles, chemicals and 
numerous specialties are particularly 
affected. American products being 
taxed four times as much as those of 
Germany, it is asserted that it will not 
be long before Germany will have cap- 
tured 20 to 30 per cent of American 
trade with France. As indicative of 
the progressiveness of German indus- 
try (which was recently covered in an 
article in the ELectricAL Wor.tp by 
Edward J. Mehren, vice-president of 
the McGraw-Hill Publishing Company, 
Inc., who made a survey of the situa- 
tion), it is reported that Germany, in 
anticipation of such a turn of events, 
has prepared immense shipments of 
goods for dispatch to France. 

Since the Franco-German treaty has 
become effective these shipments are 
being made daily and German salesmen 
have been offering many inducements 


to buyers in the way of long term credit 
and have even gone so far as to extend 
ready cash to such firms as needed it, 
owing to bad economic conditions, to 
carry them over depressing periods. On 
the other hand, American manufac- 
turers, who were not anticipating such 
a turn of events, have only normal ship- 
ments en route to France and in many 
cases have made contracts based on the 
old tariff. 

With a view to relieving the situation 
the United States has made representa- 
tions to France suggesting the suspen- 
sion of any higher duties on American 
than on German or other goods pending 
the negotiation of a commercial treaty 


between the United States and France. 
The American Embassy at Paris has 
been instructed by the Department of 
State to make representations to the 
French government against the in- 
creased handicaps on American trade 
with France, expressing the readiness 
of the United States to proceed at once 
with negotiations for a commercial 
treaty and requesting assurance from 
France that pending the consummation 
of the treaty negotiations no higher 
duties be imposed upon American goods 
than upon similar goods of German 
origin. The reply of the French gov- 
ernment to these American proposals. 
is expected at an early date. 





British Electrical Industry and Trusts 


Survey of Manufacturers’ Association Shows that Individual 
Policies Must Give Way to Unified System— 
International Competitive Situation 





HIS review of a survey made 

by the British Electrical and 
Allied Manufacturers’ Association 
points out that too much conces- 
sion is still made to the theory of 
individual concerns with individual 
policies and badly regulated condi- 
tions of production and price. The 
rapid growth of power finance is 
said to be undoubtedly a feature of 
very real significance, and the co- 
operation of the banks in power 
development and in the expansion of 
markets open to the electrical 
manufacturer has become an ex- 
ceedingly important factor in the 
competitive situation, notably in 
Germany, France, Belgium, Italy 
and Switzerland. Finally the re- 
port suggests that the financial 
policy must change if prosperity 1s 
to return to British industry or it 
-will be actually necessary for in- 
dustry to evolve its own financial 
system to meet the needs of the 
situation. 











HE economic and statistical de- 
partment of the British Electrical 
and Allied Manufacturers’ Association 
has just published a study of “Com- 
bines and Trusts in the Electrical In- 
dustry,” after careful research, at a 
cost of $26.25 per copy. The publica- 
tion is stated to have been undertaken 
primarily with a view to discovering the 
real facts of the international competi- 
tive situation and to unraveling the sys- 
tem of international affiliations and 
associations, both in electrical manufac- 
ture and in power finance, which has 
characterized the post-war period. 
The electrical industry, it is stated in 
the introduction, has been subjected to 
the criticism that it has lent itself in 
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Britain to the formation of “rings” and 
“combinés,” intended to maintain prices 
and control production, while it has been 
confidently stated by the same critics 
that European competitors observe the 
open-market doctrine and avoid com- 
binations. It has suffered from much 
misconception of its activities and its 
competitive organization in the past, and 
there is no guarantee that it will not 
suffer again in the future unless the 
truth of the international situation is 
shown. It is fighting above all for the 
180,000 employees it carries on its pay 
rolls and for the 1,500,000 population 
who depend on its activity, directly and 
indirectly. It has, through the effective 
combination and the observance of rea- 
sonable standards of production and 
price, maintained its position against 
foreign competition of the most deter- 
mined nature. It has become the leading 
export branch of the engineering in- 
dustry and brought Britain easily into 
first place among the exporters of the 
world in electrical goods. It has more 
than doubled in fourteen years the num- 
ber of its employees and kept them in 
steady employment during a period of 
unprecedented trade depression. The 
time is past, therefore, the report says, 
for the electrical manufacturers to 
apologize for a system which has con- 
tributed to national prosperity and served 
to uphold the fairest British standards 
of quality and workmanship in the mar- 
kets of the world. 

The four main subjects with which 
the volume deals are industrial organ- 
ization, power finance, international 
competition and the relations between 
finance and industry. In regard to the 
first it is stated to be clear that the 
movement toward the formation of a 
single trust covering the whole of the 
industry is far advanced in Germany and 
France, while the principle of the large 
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manufacturing unit has been observed 
in the United States as well. The tend- 
ency is for the trust to bring as many 
firms as possible into its system, allow 
the central association to combine the 
remaining producers, and so effect unity 
of policy and of action. The possibility 
of the smaller firms ruining the market 
through price cutting or through the 
offer of special discount, delivery and 
guarantee conditions, with the prospect 
of a fierce struggle between them and 
the trust, is entirely avoided, and the 
whole industry moves forward with a 
certain degree of balance and symmetri- 
cal adjustment. 

In face of this movement the British 
electrical industry, it is declared, has 
two possible moves left—either to form 
closer associations with American and 
German manufacturing concerns, and so 
become absorbed in the international 
combine which might be formed ulti- 
mately, or to tighten up its own organ- 
izations, form a compact group of manu- 
facturers with a common policy both in 
manufacture (prices and orders) and in 
finance, and at the same time strengthen 
the central association. It cannot con- 
tinue in the present system, where too 
much concession is still made to the 
theory of individual concerns: with in- 
dividual policies and badly regulated 
conditions of production and price, and 
remain in existence. Hitherto, it has, on 
the whole, been extremely successful in 
the home and overseas markets, but it 
has still to experience the competition 
of international groups with very great 
financial and political resources. It can 
meet that competition if it combines now 
more effectively than hitherto, but, on a 
conservative estimate, it has not more 
than two years in which to effect the 
necessary changes before the testing 
period will come. It is not a question of 
technical but of administrative efficiency. 

In power finance the great manufac- 
turing firms of the United States and 
Germany before the war carried out a 
wholly successful policy of financial pene- 
tration into overseas markets through 
the formation of power finance corpora- 
tions, which raised the capital required 
for new power schemes, created in a 
number of cases special supnly undertak- 
ings and acted as technical and financial 
consultants. The war and its aftermath 
destroyed much of the system so care- 
fully prepared in Germany, and the bal- 
ance of strength in power finance has 
now shifted to Switzerland and Belgium. 
The rapid ~rowth of power finance is 
undoubtedly a feature of very real sig- 
nificance. Existing organizations in 
Britain, where foreign controlling in- 
terests do not dominate policy and so 
render them largely ineffective as far as 
the manufacturer is concerned, are not 
adequate to the needs of the situation, 
and an effort should be made to develop 
large-scale power-finance groups capa- 
ble of dealing with superpower schemes 
in any market. The only alternative lies 
in closer association between British 
manufacturers and the powerful organ- 
ization already operating in Belgium 
and, possibly, the United States. 
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The international competitive situa- 
tion has been fundamentally affected by 
the growth of large power-finance cor- 
porations connected with electrical 
manufacturers. Belgium, France, Italy, 
Germany and Switzerland may be con- 
sidered as clor 1 preserves so far as the 
British electrical exporter is concerned. 
In those countries the entire national 
output of electricity is controlled, directly 
and indirectly, by manufacturing groups, 
some of them international in character, 
and the only entrance which can be 
effected into the market comes from 
either the technical or the industrial side. 
Even if all tariffs were swept away, the 
British electrical manufacturer would 
benefit only very slightly on the heavy 
plant and industrial motor side, since the 
market would be so completely controlled 
through finance and trade associations 
that no inquiries would reach him. A 
great part of the world still remains 
open. but the affiliations of American 
manufacturers in Japan, Central and 
South America, the West Indies and 
Mexico, as well as Canada, must be 
taken into account before the world 
position can be correctly assessed. 

The co-operation of the banks in 
power development and in the expansion 
of markets open to the electrical manu- 
facturer has become an exceedingly im- 
portant factor in the competitive situa- 
tion, notably in Germany, France, Bel- 
gium, Italy and Switzerland. The in- 
dustrial banks participate directly in the 
capital increases of power companies 
and industrial firms, and while they 
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through the banks and in many cases 
actually make an additional profit on 
them. 

Finally, it is suggested that the finan- 
cial policy must change if prosperity is 
to return to British industry, or it will 
be actually necessary for industry to 
evolve its own financial system to meet 
the needs of the situation. The develop- 
ment of the power finance corporation, 
coupled with the formation of large in- 
dustrial credit institutions, appears the 
most effective method of insuring better 
financial and marketing conditions for 
British electrical goods. The electrical 
industry is ready to co-operate with 
finance when conditions are favorable to 
co-operation, but the realization of fa- 
vorable conditions must mean a funda- 
mental change in the policy not merely 
of financial institutions, but also of the 
Bank of England and the State. 





Production Activity 
During August Down 


August Productive Activity 2.6 Per Cent 
Under 1926—Eight Months’ Produc- 
tion 3.8 Per Cent Over Same Period 
Last Year 


HAT the electrical manufacturing 

plants of the nation are operating 
very close to the same level as at this 
time last year is indicated by reports 
received by the ELectricAL Wor.Lp on 
the monthly consumption of electrical 
energy by a large portion of these plants. 
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possess holdings in electrical manufac- 
turing concerns, they are in a position 
to advance credits or guarantee credits 
obtained in the international money mar- 
ket. The German manufacturer at the 
moment can grant credits of a long- 
period nature to large power companies 
abroad, since he knows it is an easy 
task to float a loan in London or even 
New York on behalf of the latter, and 
allow the British or American invest- 
ing public to pay the price of the impor- 
tant contracts obtained by him. He can 
take payment, where the security is good, 
in bonds and place them on the market 


The actual production of electrical equip- 
ment and supplies during August was 
about 3.8 per cent over that reported for 
July, but after correction is made for 
the fact that August had two more 
working days than July, it is found that 
the rate of production recorded during 
August was 3.7 per cent under that of 
the former July. The August activity 
was also about 2.6 per cent under that 
of August last year, although, since 
there was one more working day, the 
actual production during the current 
month of August was about 1.3 per cent 
over August, 1926. 
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The electrical manufacturing plants 
have been operating at a fairly stable 
rate since February, and with the excep- 
tion of June and July the production of 
these plants has been above that of the 
same month last year. The actual pro- 
duction during the first eight months 
of the current year has been about 3.8 
per cent over that during the same pe- 
riod of 1926 and 7.1 per cent over 1925, 
a very creditable growth in the opera- 
tions of the industry. 

The trend of production in the elec- 
trical manufacturing plants is follow- 
ing with a fair degree of closeness the 
operations as reported by industry as 
a whole. General industry during Au- 
gust was operating at a rate about 0.3 
per cent under that witnessed during 


August last year. This is the first 
month since February that national gen- 
eral productive operations have been 
under those reported during 1926. Op- 
erations in general were very irregular 
during August. Within the same indus- 
tries and in the same sections of the 
nation manufacturing plants reported 
opposite tendencies. In industries in 
which the general trend in rate of pro- 
duction during the month was upward 
many manufacturing plants reported a 
material drop in operations, while some 
plants reported near-record activities 
when the general operating trend of the 
industry was downward. The manu- 
facturing industry appears to be mark- 
ing time awaiting the upward impulse 
through the channels of distribution. 
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ALES in the elecrical industry are 

showing a slightly upward tend- 
ency, though spotty. Manufacturers 
express optimism regarding the outlook, 
and although no especially big business 
is contemplated there is no expectation 
of any falling off in orders. The pur- 
chases of a large utility company in the 
Middle West are now averaging $71,000 
per day. 

In the New England district slightly 
improved buying is noted, and motor 
sales are steady. Industrial and com- 
mercial lighting negotiations are gain- 
ing in volume and appliance sales show 
little change. Central-station buying 
shows improvement in the New York 
district and sales of transformers and 
switching equipment are good. A sat- 
isfactory volume of sales with few large 
orders sum up the activities in the 
Southeast. Several small-sized motor 
orders were received from industrial 
plants. Manufacturers in the St. Louis 
district report that sales are being main- 
tained at the normal rate. There has 
been a good demand for heating and 
cooking appliances and electric adver- 
tising equipment. In the Middle West 
business is gradually improving and 
utility buying is increasing. On the 
Pacific Coast a large volume of small 
orders is being placed, good contracting 
business is reported and some large pulp 
and paper mill sales are in immediate 
prospect. 


Copper Market Active— 
Lead Sales Improve 


A much larger business in copper, 
with all sellers participating at 134 
cents delivered in the East, has been the 
feature of the non-ferrous metal mar- 
kets. Lead has also sold in improved 
volume and the St. Louis price has 
advanced to 6.075 cents. The large 
producers, who have been holding their 
copper at 134 cents, delivered Connec- 
ticut for over a month without placing 
much business, have recorded sales 
larger than for any week in two months. 


In the East 134 cents was generally 
realized, with a fair amount of business 
in the Middle West at 133 cents. Last 
week Thursday and Friday were the 
largest days, but business has been well 
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over 1,000 tons a day for the first three 
days of this week. Buying has been 
general among brass, sheet copper and 
wire mills and has been largely for 
October shipment. Galvanizers have 
shown little interest in zinc, and tin has 
been declining steadily despite the pres- 
ent low prices. 


Slightly Improved Buying 
Noted in New England 


A slight betterment in buying is noted 
in the New England district. Negotia- 
tions for heavy equipment are tempo- 
rarily quiet, but small motor sales are 
steady. One order for about $10,000 
worth of motors was recently closed 
for Maine delivery, orders amounting 
to about $60,000 are pending and the 
number of single orders is reported to 
be maintaining a fair level. Central- 
station buying is quiet, new construc- 
tion requirements have been spotty and 
wire and cable sales continue to show 
a steady trend. 

Industrial and commercial lighting 
negotiations are gaining in volume and 
appliance sales show little change. The 
Abington & Rockland Electric Light & 
Power Company has started the con- 
struction of a new substation which will 
have an ultimate capacity of 6,000 kva. 
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This station is to be ready for occu- 
pancy Jan. 1. The order recently 
placed by the New England Public 
Service Company, Augusta, Me., with 
the Westinghouse Electric & Manufac- 
turing Company for oil circuit breaker 
and transformer equipment amounted to 
$250,000 instead of $750,000, as reported 
in the issue of Sept. 10. 


Utility Buying Improves 
in New York District 


The market for electrical apparatus 
among central-station companies in the 
New York district shows a little in- 
crease in activity and inquiries are more 
numerous. Sales of switching equip- 
ment are good and transformers are in 
better demand than they have been for 
some time. There are also numerous 
inquiries reported for substation appa- 
ratus. Pole, crossarm and hardware 
sales are quiet and there is little demand 
for circuit breakers. Motors are being 
purchased in good volume by industrial 
buyers, considerable improvement being 
reported in the demand for larger-sized 
machines, while the market for small 
motors continues strong. Jobbers re- 
port a spotty market, with appliances 
showing a tendency toward weakness. 


Good Volume of Small Orders 
Being Placed in Southeast 


A satisfactory volume of small orders 
with few individual large orders sum 
up the electrical activities in the South- 
east. The largest central-station order 
reported was for No. 6 weatherproof 
solid copper wire amounting to $16,500, 
while another wire order was for $5,000 
worth of No. 2 and No. 10 weather- 
proof stranded copper wire. Sales of 
small transformers and meters continue 
generally good over the territory, one 
company’s purchases of distribution and 
small power transformers amounting to 
approximately $13,000 and its meter 
orders about $7,200. In connection with 
one company’s activities regarding the 
change of its direct-current service to 
alternating current was the placing of 
orders for $4,000 worth of printing 
press motors and $2,700 worth of mis- 
cellaneous elevator equipment. Some 
other power company business included 
orders for $2,100 worth of insulators 
and $2,100 worth of aluminum cable. 

Manufacturers report a_ reasonably 
good number of small-sized motor 
orders from industrial plants. Three 
small electrification jobs were let in 
South Carolina and one in Georgia. 
Each of these jobs will call for approxi- 
mately $7,000 worth of electrical ma- 
terials and equipment. 


Large Volume of Small Orders 
Placed on Pacific Coast 


Much miscellaneous small business is 
reported on the Pacific Coast although 
there are few large orders. The Mo- 
desto Irrigation District awarded orders 
for 45 miles of 60-kva. steel tower power 
line from the Dom Pedro dam and 
power house. The insulator order was 
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placed with the Ohio Brass Company. 
The Pacific Gas & Electric Company 
has ordered from the Graybar Electric 
Company a carrier-current system to 
serve from the Pit River power station 
to the Bay District to give auxiliary 
telephone service over the 220,000-voit 
line. A power company is now in the 
market for two carloads of pole line 
hardware for its East Bay warehouse. 
Railroad buying is fair and limited to 
car and shop wiring supplies. The 
State of California bought 3,500 ft. of 
500,000-circ.mil and 1,000 ft. of 300,- 
000-cire.mil rubber-covered cable. Job- 
bers report good contracting business, 
particularly in the territory influenced 
by excellent crop and canning condi- 
tions, although canners have had diffi- 
culties in coming to terms with some 
growers such as the peach farmers. 
Excellent prospects are reported for ele- 
vator and ventilating equipment. Rub- 
ber-covered wire prices have declined 
5 per cent and rigid iron conduit 2 per 
cent. 

Lumber mill and industrial buying 
has been very light. A good volume of 
motor and apparatus sales to pulp and 
paper mills is in immediate prospect. 
The city of Seattle within the next 
60 days will place an order for ap- 
proximately $500,000 worth of weather- 
proof wire. The city of Seattle also 
bought $18,600 worth of distribution 
transformers and $5,000 worth of poles. 
The Puget Sound Power & Light Com- 
pany bought one carload of crossarms. 
A jobber reported the sale of 40 motors 
from 50 hp. down, mainly to dealers, 
and another jobber sold fifteen 1-hp. 
motors for apple cleaning machines in 
eastern Washington. The Seattle Board 
of Public Works awarded a contract for 
the construction of a concrete arch dam 
across the Skagit River at Diablo Can- 
yon as a part of the Skagit hydro-elec- 
tric development to the Winston 
Brothers Company of Minneapolis for 
$2,362,738. 


Business Gradually Improving 
in Middle West 


The volume of business in the Middle 
West is gradually getting larger with 
increased industrial and seasonal ac- 
tivity. An optimistic feeling is evident 
most everywhere and it is believed that 
fall business will be good. The various 
utility companies are busy and commit- 
ments are running quite heavy, aver- 
aging approximately $71,000 per day 
for one large utility company as com- 
pared to $65,000 per day a month ago. 
Considerable purchasing of apparatus 
is recorded and quite a lot of construc- 
tion work is under way. Interesting 
orders placed covered complete boiler 
settings for six B. & W. boilers, one 
30,000 cu.ft. per minute rotary air filter, 
eight 60-in. double disk low-pressure 
motor-operated gate valves, 400 direct- 
current watt-hour meters and a 50-kw. 
broadcasting transmitter complete with 
structural steel towers and all appur- 
tenances valued at $190,000. 

Jobbers’ sales continue to increase 
slowly. Considerable preparation is 
under way for the holiday trade and a 
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large amount of appliance business is 
being anticipated. Appliance sales con- 
tinue steady with a good demand for 
vacuum cleaners, one jobber placing an 
order for 3,000 machines. Code wire 
prices advanced from 1 per cent to 3 
per cent. Indications of a price war 
among the manufacturers of fuse plugs 
are seen in a reduction of $1 per thou- 
sand plugs. 


Sales in St. Louis District 
Continue at Normal Rate 


There has been no appreciable change 
in general conditions in the St. Louis 
district. Manufacturers all report that 
the volume of business is being main- 
tained at a normal rate. An order for 
motors from 5 hp. to 100 hp., aggregat- 
ing $25,000, was received for shipment 


to Arkansas; another order for ele- 
vator motors amounting to $6,750 was 
received from western Missouri. Two 
orders of note cover small generators, 
switchboard and vapor-proof fittings for 
an oil pumping station, amounting to 
$5,000, and a substation with switch- 
board, outdoor switches and mechanism 
complete costing $14,000. Both of 
these orders are from the southwestern 
part of the district. Two small gen- 
erators, one 200 kva. and the other 
300 kva., were also sold in the south- 
west section of the district at a price 
around $5,000. There has been some- 
what better demand for heating and 
cooking appliances, and some good wir- 
ing jobs have been let in the last few 
days. Several good contracts for elec- 
tric advertising equipment have been 
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Cutler-Hammer Secures 
Rights for Harland Control 


The United States rights for the 
Harland scheme of control for paper- 
making machines has been granted to 
the Cutler- Hammer Manufacturing 
Company, Milwaukee, by the Harland 
Engineering Company of London, Eng- 
land. The Cutler-Hammer company 
has recently booked orders for Harland 
control and will supply two units to 
the Fraser Paper, Ltd., of Matawaska, 
Me., and one unit to the Mead Fiber 
Company, Kingsport, Tenn. 





Carborundum Company Buys 
American Resistor 


A controlling interest in the Ameri- 
can Resistor Corporation, Milwaukee, 
has been purchased by the Carborundum 
Company of Niagara Falls, N. Y. The 
principal products of the American Re- 
sistor Company are non-metallic elec- 
trical heating elements and resistors, 
which are marketed under the trade 
name of Globar. The new company 
will be known as the Globar Corpora- 
tion and has been incorporated under 
the laws of the state of New York with 
a capital of 16,700 shares of no par 
value stock and an issue of $650,000 in 
7 per cent ten-year debenture bonds. 

The present manufacturing facilities 
of the old company will be moved to 
Niagara Falls, N. Y., where a new 
plant will be erected in connection with 
the plant of the Carborundum Company. 
In the reorganization the former offi- 
cers of the American Resistor Corpora- 
tion, Joseph A. Steinmetz, president; 
W. E. Duersten, vice-president, and 
Walter W. Perkins, vice-president and 
treasurer, have been succeeded by Frank 
J. Tone, president; George R. Rayner, 
vice-president; F. H. Manley, treas- 
urer, and Arthur Batts, secretary. 
These new officers occupy similar posi- 


tions with the Carborundum Company. 
These officers are also directors of the 
Globar Corporation, together with 
Messrs. Steinmetz, Perkins and Sharpe 
of the old group. W. E. Duersten has 
been appointed general manager of the 
Globar Corporation. 





Westinghouse Gets Condenser 
Order from Brooklyn Edison 


The Brooklyn Edison Company, 
Brooklyn, N. Y., has ordered from the 
Westinghouse Electric & Manufactur- 
ing Company a single-pass surface con- 
denser for use with the 147,500-hp. 
turbo-generator to be installed in the 
Hudson Avenue power station next 
year. Its cost, including auxiliaries, 
will be about $350,000. The Brooklyn 
Edison Company has also ordered from 
the Westinghouse company four me- 
chanical stokers for use with boilers 
developing 2,400 hp. 





Miller Company Consolidates 
Subsidiaries 


The Miller Company, Meriden, Conn., 
manufacturer of lighting fixtures, has 
increased its capital by doubling the 
number of shares of no par value stocks, 
making the outstanding issue 32,000 
shares. The company also has out- 
standing $800,000 in 64 per cent pre- 
ferred stock. Consolidation of Miller 
Company subsidiaries is also announced. 
The Monowatt Electric Import Com- 
pany has been brought into the group 
and the business will be transferred to 
Meriden. The New England Metal 
Products Company and the Connecticut 
Molded Products Company, newly or- 
ganized, also will be brought together 
in the Miller group. The officers of the 
Connecticut Molded Products Compaty 
are: Roy E. Coleman, president; 
Ernest C. Wilcox and W. F. Minor, 
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vice-president, and Hewitt Warburton, 
secretary and treasurer. The Connecti- 
cut Molded Products Company will ac- 
quire the branch factory of the Con- 
necticut Telephone & Electric Company 
and patent rights in the cold molded 
products invented by Mr. Coleman. 


THE WALTER Bates STEEL Corpo- 
RATION, Gary, Ind., manufacturer of 
steel poles, towers, floor grating, etc., 
announces that H. Douglas Stier, for- 
merly general sales manager of the Rail- 
way & Industrial Engineering Company 
and later Western sales manager of the 
American Brown Boveri Electric Com- 
pany, is now associated with the com- 
pany and will be located at Gary. 


THe Reynoitps Evectric Company, 
2650 West Congress Street, Chicago, 
manufacturer of color hoods, flashers 
for electric signs, etc., has placed on 
the market a new device called a color- 
hood holder to be used in connection 
with “Reco” color hoods. 


THE LEroNARD REFRIGERATOR CoM- 
pANY, Grand Rapids, Mich., announces 
a new Leonard cleanable model built ex- 
clusively for use with an electrical unit. 
The company also announces that its 
1927-28 line is now on the market and 
is equipped for use with ice or any elec- 
trical unit. 


THe New DeparturE MANUFACTUR- 
ING Company, Bristol, Conn., manu- 
facturer of the New Departure ball 
bearing, has established a branch engi- 
neering office at 1812 Van Ness Avenue, 
San Francisco. Elliott A. Allen has 
been appointed resident manager. 


Tue Lapp INSULATOR CoMPANY, INC., 
Le Roy, N. Y., announces the establish- 
ment of a New York City office at 149 
Broadway, Singer, Building, in charge 
of Ralph L. Jenner, who was recently 
with the transmission engineering de- 
partment of the Philadelphia Electric 
Company. The Shield Electric Com- 
pany has ceased to represent the Lapp 
company. 


THE TRUMBULL-VANDERPOEL ELEC- 
TRIC MANUFACTURING ComPANy, Ban- 
tam, Conn., manufacturer of “TV” 
safety switches, announces that it is 
now prepared to furnish its new line of 
current-breaker safety switches in cast 
iron boxes for use in steel, flour, cement 
and other mills of this type, mines, rail- 
roads, and for any industrial purpose 
where dustproof, waterproof and fume- 
proof safety switches are necessary. 
These current breakers are made in 
capacities from 30 amp. to 1,200 amp. 


HE Royat ELectric MANUFACTUR- 
ING CoMPANY, 556 East 40th Street, 
Chicago, manufacturer of high-tension 
switching equipment and high-tension 
tuses, has arranged to move into larger 
quarters. The new building at 618 East 
40th Street is a two-story brick factory 
building with about 30,000 sq.ft. of 
available floor space. The company has 
also purchased adjacent vacant real es- 
tate for future building expansion, and 
will be completely moved into its new 
quarters in about 60 days. 
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New Equipment Available 
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Chain Drive 


A new type of chain operating on the 
same principle as the original Morse 
rocker joint has been developed by the 
Morse Chain Company, Ithaca, N. Y. 
The improvements are principally owing 
to changes in the design of the rocker 
joint. The new-design “55”-type chain 
will run on all sprockets since the new 
link is the same length and height as 
the old. The new chain is said to be 
more rugged, the joint pins are about 
8 per cent heavier, and the breaking 
strength is increased about 50 per cent. 
This improvement permits increased 
tension without shortening the life of 
the drive. The company also announces 
that it has installed modern automatic 
electric furnaces to insure uniform heat 
treatment of all the parts entering into 
the chain. 


Disconnecting Switch 


A new disconnecting switch manu- 
factured by the Delta-Star Electric 
Company, 2400 Block, Fulton Street, 
Chicago, is so designed that the blade 
is mounted directly on an oil circuit 






DISCON NECTING SWITCH 
IN WHICH THE BLADE 
IS MOUNTED DIRECTLY 
ON AN OIL CIRCUIT 
BREAKER 


breaker stud and is adjustable to the 
proper height by means of a sliding 
sleeve. The floating contact jaws are 
mounted on a stud passing through a 
porcelain tube which in turn can be 
clamped to the proper height. This 
switch is equipped with a lock which 
locks in either open or closed positions. 
When the oil circuit breaker has to be 
removed it is only necessary to open the 
disconnecting switch and withdraw the 
breaker. 


Three-Ton High-Lift Truck 


The Yale Model K25 3-ton high-lift 
elevating truck has been added to the 
line of the Yale & Towne Manufacturing 
Company, Stamford, Conn., in order to 
fulfill the requirements for increasing 
loads on electric industrial trucks. The 
elevating platform is raised and lowered 
through the medium of a 14-in. diamond 
roller chain, passing over a power-driven 
sprocket at the bottom, and an idler 
sprocket at the top. In order to reduce 
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friction to a minimum Hyatt heavy- 
duty roller bearings are employed in the 
idler sprocket. The shifts of the lower 
sheaves run in a bath of oil, which also 
serves to lubricate the spur-gear re- 
duction unit. 

The two ends of the roller chain 
are attached to the left truck platform 
through a spring take-up device, which 
will automatically adjust itself as the 
chain wears. The main-drive unit is of 
the double reduction spur-gear type, 
driving the wheels through totally in- 
closed universal joints. The entire gear 
reduction with its differential and bear- 
ings run in a bath of oil. The steering 
system is fitted with ball and roller 
thrust bearings. A four-wheel steer 
feature allows a turning radius of 96 
in. to the outside edge of the truck. 
Servicing or watering of the battery can 
be performed without sliding it out. The 
battery may be removed by hoisting it 
out of the battery box or else by remov- 
ing the side plate to the box and sliding 
the battery out sideways. 


Case. Cutter.—The “Starrett” cable 
cutter for cutting wire cable and holding 
the blunt ends has been placed on the 
market by Horace Hills, Inc., 1535 
California Commercial Union Building, 
San Francisco. The cutter will handle 
any size cable up to 1 in. in diameter, 
leaving both of the cut ends incased in 
a steel band by one operation. The steel 
band used is a thin sheet of tough pliable 
steel indented with a groove and lock 
seam at one end and made in various 
lengths to fit any size cable. This band 
allows the cable to be passed through 
any socket or opening of its own size. 
The cutter is only 6 in. high and 3 in. 
x 34 in. at the base and weighs less 
than 12 Ib. 


BorLERPLATE INCLOSING CASES FOR 
STARTERS. — Dust-tight boilerplate in- 
closing cases for wall-mounted, general- 
purpose starters are announced by the 
General Electric Company. These 
cases are recommended for very dusty 
installations, such as foundries, cement 
mills, etc., for installations where 
mechanical strength is desired, such as 
steel mills and coal mines, and for in- 
stallations where protection against 
steam or fumes is necessary, such as 
paper mills. The cases are constructed 
of 4-in. boilerplate steel with welded 
joints. This forms a dust-tight joint. 
The front is covered by a boilerplate 
door which swings on interchangeable 
hinges, opening either to the right or 
the left. This door is clamped against 
the machined surface of the boilerplate 
case by means of thumb screws. A 
vellumoid gasket is cemented ta the 
inclosing case, and this insures a good 
dust-tight fit between the cover and the 
case proper. Conduit openings are 
provided for bringing the leads to the 
case. 
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Electrical 


Patents 
Announced by U. S. Patent Office 
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(Issued Sept. 6, 1927) 


1,641,159. Lamp Socxer; H. C. Foster, 
Connersville, Ind. App. filed Nov. 20, 
1926. For use in vehicle lamps. 

1,641,170. LiGHT-OPERATED SON TROLLING 
Apparatus; G. V. Karlson. Elizabeth, 
N. J. App. filed April 15, 1926. Whereby 
a lamp is ignited in darkness or cloudy 
weather and is extinguished in the day- 
light. 

1,641,197, 1,641,198, 1,641,199, 1,641,200. 
SysTeEM FOR TRANSMITTING VARIABLE CON- 
DITIONS; E. Roucks, Blansko, Czecho- 
slovakia. Apps. filed Jan. 2, March 14 
and Aug. 20, 1923. For transmitting 
variations in any quantity, quality or 


condition, for instance, fluid pressure, 
electric current, temperature, etc., in- 
cluding a recording system. 

1,641,201, 1,641,202. Automatic ExcEss- 


CURRENT SWITCH WITH ELECTROMAGNETIC 
Ruppel, 


AND THERMIC RELEASE; 5S. 
Apps. 


Frankfort-on-the-Main, Germany. 
filed May 1, 1926. 

1,641,203. Evecrric Fuse Inprcator; F. 
Scordamaglia, Brooklyn, N. Y. App. filed 
March 3, 1926. Indicating by a glowing 
lamp that the fuse has blown. 

1,641,219. SwitcH MECHANISM; C. P. 
Bradley, Napoleon, Ohio. App. filed 
March 25, 1926. Switch constructions 
adapted for use in electric light sockets, 
wall boxes, chandeliers, or other forms of 
electric fixtures for controlling one or a 
plurality of lamps through the operation 

of a single pull-chain or push-button. 

1,641,223 CoNTACT RECEPTACLE; A. . 
Gaynor, Stratford, Conn. App. filed 
April 23, 1924. Adapted to receive jacks 
or blades arranged either in parallel or 


in tandem. 

1,641,241. MANUFACTURE OF LEAD ELEC- 
TRODE FOR ACCUMULATORS; A. Strasser, 
Rorschach, Switzerland. App. filed Aug. 
15, 1925. 

1,641,256. ELECTROMAGNETIC ReEtAy; J. 


Erickson, Chicago, Ill. App. filed Dec. 
31, 1919. Having a variable time con- 
stant adjustable between wide limits. 

1,641,264. Evectrric SwitcH; A. C. Gaynor 
and E. G. Gaynor, Stratford, Conn. App. 
filed April 23, 1924. Spring action; quick 
make and break. " 

1,641,265. INSULATING INCLosURE; A. C. 
Gaynor, Stratford, Conn. App. filed April 
23, 1924. For housing switches, connect- 
ing sockets for plugs and other electric 
apparatus of similar nature. 

1,641,270. TRANSFORMER BusHING Svup- 
port; S. Horelick, Pittsburgh, Pa. App. 
filed April 29, 1922. 

1,641,271. TRANSFORMER-TAP CHANGER; S. 
ower Pittsburgh, Pa. App. filed Feb. 

2, 1923. 

1,641,272. TRANSFORMER WINDING; S. Hore- 

lick, Pittsburgh, Pa. App. filed Dec. 20, 


1923. 

1,641,277. Two-Way Socket; W. Ile, 
Jackson, Mich. App. filed May 9, 1925. 
1,641,278. AUTOMATIC ALARM; J. W. John- 
son, Auckland, New Zealand. App. filed 
Aug. 13, 1925. Can be built into articles 

or containers. 


1,641,294. Tap CHANGER; C. A. Roberts, 
Pittsburgh, Pa. App. filed Aug. 3, 1925. 
For changing tap connections of oil- 


immersed transformers from outside the 
containing tank. 


1,641,308. CABINET FoR Arc Lamp; J. H. 
Wagenhorst, Jackson, Mich. App. filed 
March 4, 1926. 

1,641,353. ExuecrricAL HatR WAVING AND 


CurRLING DEvice; R. L. Opper and J. M. 
Opper, Omaha, Neb. App. filed Sept. 20, 


1926. 
1,641,359. DyYNAMO-ELECTRIC MACHINE; 
H. M. Stoller, Mountain Lakes. N. J. 


1922. Single-phase 
if desired, may 


1,641,368. ELEcTRIC PULSATOR; A. B. 
Arney, McClure, Ohio. App. filed April 
28, 1922. A highly sensitive instrument 
by means of which variations in a very 
weak current may be utilized to control 
motion and thus actuate recording, indi- 
cating or other devices. 

1,641,379. SToRAGR-BATTERY 
W. T. Foley, Cincinnati, 
filed Feb. 20, 1925. 

1,641,386. Batrery-CHARGING SystTEm; J. 
H. Hunt, Dayton, Ohio. App. filed Aug. 
3, 1925. Comprising a generator driven 
at variable speed. 
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App. filed May 31, 
rotary converter which, 
be self-starting. 


SEPARATOR ; 
Ohio. App. 


1,641,432. System FoR DETERMINING THB 
DIRECTION OF PROPAGATION OF WavE 
Enercy; F. A. Hubbard, West Engle- 
wood, N. J, App. filed Jan. 4, 1921. _ 

1,641,465. INCANDESCENT ELeEectTric BuLB; 
F. L. Weiss, Bronx, N. Y. App. filed 
Feb. 23, 1926. Having a plurality of 
filaments so as to be capable of use for 
various degrees of illumination. 

1,641,491. RHBEOSTAT FOR Liquip LEVEL 
INDICATORS; C. Hyland, Leeds, England. 
App. filed Oct. 24, 1922. 

1,641,524. Dry CELL; C. G. Birdsall, Elm- 
hurst, N. Y. App. filed March 14, 1924. 
Form in which the depolarizing mixture 
may be put up. 

1,641,532. Water Heater; T. P. Cronin, 
St. Louis, Mo. App. filed Dec. 29, 1924. 
In which metallic electrodes are designed 
to be immersed in water, the water sur- 
rounding these electrodes serving the 
purpose of a resistance element. 


1,641,548. Exuecrric Moror; A. E. Oswald, 
Hackensack, N. J. App. filed April 13, 
ae og Universal fractional-horsepower 
ype. 

1,641,564. ELBCTRORESPONSIVE CELL: C. H. 


Zierdt, Rosedale, Allegheny County, Pa. 
App. filed Dec. 14, 1922. Thermosensitive 


cells, 
WYP 





Foreign Trade 


Opportunities 
WO 


Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, fruther information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number: i 

An agency is desired in Yarmouth, Can- 
ada (No. 27,215), for storage batteries for 
radios and automobiles. 

An agency is desired in Sydney, Australia 
(No. 27,213), for household electrical ap- 
pliances, electrical accessories, batteries, 
fittings and power-house equipment. 

An agency is desired in Derby, England 
(No. 27,263), for electrical appliances. 

An agency is desired in Prague, Czecho- 
slovakia (No. 27,211), for filaments for the 
manufacture of radio tubes. 

An agency is desired in London, England, 
(No. 27,216), for household electrical ap- 
pliances, especially vacuum cleaners and 
electric refrigerators. : 

An agency is desired in Milan, Italy (No. 
27,220), for insulating materials and porce- 
lain insulators. 





Purchase is desired in Durban, South 
Africa (No. 27,210), of small electrical 
laundry machinery. 


An agency is desired in Hamburg, Ger- 
many (No. 27,212), for radiotechnical and 
electrotechnical articles and novelties. 

Purchase is desired in Asperg, Germany, 
(No. 27,262), of electric refrigerators. 

Purchase is desired in Lisbon, Portugal 
(No. 27,264), of signs and electrical equip- 
mention for motion pictures and theaters. 

An agency is desired in Milan, Italy (No. 
27,214), for switchboards and accessories, 
lighting and wiring materials, and dry cells. 

An agency is desired in Durban, South 
Africa (No. 27,119), for electrical appli- 
ances, 

An agency is desired in Paris, France 
(No. 27,125), for electrical appliances. 

Purchase is desired in Quebec, Canada 
(No. 27,120), of electrical fittings and fix- 
tures for public buildings. 

An agency is desired in Manchester, Eng- 
land (No. 27,124), for electric motor ap- 
pliances. 

An agency is desired in Madras, India 
(No. 27,123), for ceiling and table fans. 

An agency is desired in Hamburg, Ger- 
many (No. 27,156), for household electrical 
appliances. 

Purchase is desired in Curacoa, West 
Indies (No. 27,118), of lighting equipment 
for theaters. 

An agency is desired in Durban, South 
Africa (No. 27,121), for electric ranges. 

Purchase is desired in Shanghai, China 
(No. 27,301), of electric horse clipping ma- 
chines. 

Purchase is desired in Pforzheim, Ger- 
many (No. 27,360), of electric furnaces. 

Purchase and agency are desired in Ham- 
burg, Germany (No. 27,333), for electrical 
household appliances. 

Purchase or agency is desired in Ham- 
burg, Germany (No. 27,334), for electrical 
household appliances. 

An agency is desired in Prague, Czecho- 
a (No. 27,339), for insulating mate- 
rials, 


New Trade Literature 
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DIESEL ENGINE.—Bulletin No. S-173 
issued by the Worthington Pump & Machin- 
ery Corporation, 115 Broadway, New York 
City, describes the Worthington double- 
acting, two-cycle Diesel engine. The vari- 
ous parts of the engine are well illustrated 
and described. 

HEATING UNITS. — Bulletin C-109 
issued by the Edwin L. Wiegand Company, 
422 First Avenue, Pittsburgh, describes and 
illustrates its ‘“Chromalox” heating units 
for domestic and commercial ranges and 
hotel and restaurant kitchen equipment. 

STARTING RHEOSTATS. — Bulletin 
GEA-59 issued by the General Electric 
Company, Schenectady, N. Y., describes and 
illustrates its “CR-1003” inclosed, heavy- 
duty starting rheostats for direct-current 
motors. 

CRANES.—Bulletin No. 43-X issued by 
the Harnischfeger Corporation, Milwaukee, 
describes and illustrates the “P. & H.” 
corduroy cranes. 

ASH CONVEYER.—The Conveyer Cor- 
poration of America, 326 West Madison 
Street, Chicago, has issued a catalog en- 
titled “American steam-jet ash conveyer.” 
This catalog describes the latest refine- 
ments of design in this conveyer and illus- 
trates the fittings and equipment necessary 
for complete installations. It also contains 
a number of installation photographs and 
diagrams on the method of application to 
various types of boilers. 

STREET LIGHTING AND THE CEN- 
TRAL STATION.—Special publication 1762 
issued by the Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, 
Pa., shows the part street lighting plays 
in civic and community life, what highway, 
and street lighting contributes in the way 
of safety, prosperity and comfort, and why 
the electric service company should give 
street lighting the same promotion effort 
that it bestows on domestic appliances and 
residence lighting. 

CONTROL APPARATUS.—Several bulle- 
tins and price sheets issued by the Allen- 
Bradley Company, Milwaukee, cover its 
electric control apparatus and supersede 
similar publications of earlier dates. 

ELECTRICAL BPQUIPMENT — Bulletin 
No. 110 issued by the Pyle-National Com- 
pany, 1334 North Kostner Avenue, Chicago, 
covers railway and _ industrial electric 
equipment. It contains descriptions and 
illustrations of locomotive turbo-generators, 
turbo-generators for train control, loco- 
motive headlights, train-lighting system, 
yard  floodlights a4, towers, industrial 
floodlights, industrial turbo-generators and 
Oliver appliances for locomotive, car, shop 
and industrial wiring. 

REVERSING MOTORS.—The Reliance 
Electric & Engineering Company, 1053 
Ivanhoe Road, Cleveland, has issued bulle- 
tin No. 1064, which describes and illustrates 
its reversing motor drive. 

GEARED TURBO-GENERATORS — 
Leaflet No. 20,293 issued by the Westing- 
house Electric & Manufacturing Company, 
East Pittsburgh, Pa., describes its geared 
turbo-generator units from 75 kw. to 500 





kw. for alternating- and _ direct-current 
operation. A number of photographs show- 
ing the construction of these units are 
included. 

SPEED REDUCER.—The Link Belt 
Company, 910 South Michigan Avenue, 
Chicago, has issued bulletin No. 715, de- 
scribing and illustrating the ‘Link-Belt” 


Sykes herringbone speed reducer. 


REGULATORS FOR GAS PRODUCERS. 
—The Chowning Regulator Corporation, 
Corning, N. Y., has issued a bulletin which 
describes and illustrates a recent develop- 
ment of a step-by-step controller and elec- 
tric shut-off attachment for the Chowning 
gas-producer regulator. 


NICKEL-CAST IRON.—A bulletin, No. 
203, entitled “The Economic Value of 
Nickel in Cast Iron,” has been issued by 
the International Nickel Company, Inc., 67 
Wall Street, New York. The company is 
also distributing bulletin No. 204, entitled 
“Effect of Nickel on Machinability of Cast 
Iron.” The bulletins describe the outstand- 
ing improvements in alloy cast iron and its 
economic importance to foundryman, ma- 
chinist and the ultimate consumer. 

SPEED CONTROLLER.—Bulletin GEA- 
360A issued by the General Electric Com- 
pany, Schenectady, Y., describes and 
illustrates the remote-indicating speed con- 
troller, “type CR7761-F1,” for alternating- 
current slip-ring induction motors. 
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A Means of Sectionalizing Your 


_ Low Tension Secondary System 






Precedent, with this organization, doesn’t count—con- 
tinual improvement does. The organization and per- 
fection of distribution equipment has been our con- 
stant aim. We have always advanced new equipment. 
Economy and improved service has always been the 
result for power companies using G & W equipment. 


The G & W unit plan of construction in these 250 and 
600 volt boxes, will appeal to the engineer who de- 
mands flexibility. Cable arrangements, link fuses, 
various ampere ratings, future additions, and finally, 
the actual operation of the box, are the flexibility fea- 
tures in the G & W design. Ease of installation and 
permanence are regular G & W characteristics. 


The unit plan idea also makes the cable entrances inter- 
changeable. Using single conductor or multiple con- 
ductor cables does not disturb the internal arrange- 
ment of the box. A 3-conductor cable head will fit 
the same side opening as three single conductor en- 
trances. 
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The boxes are thoroughly immersion-proof. Between 
the lid and the box is a heavy rubber gasket and a 5 |b. 
air test guards against breathing through pores in the 
iron. The cable insulation terminates under compound 
in the cable head, preventing any moisture entrance. 


G & W Electric Specialty Co. 
7780 Dante Ave., Chicago, Ill. 





EXACTLY WHAT YOU WANT 


G & W designs and manu- Potheads 
factures practically every Series Cutouts 
device for the end of a cable. Primary Cutouts 


Oil Fuse Cutouts 
See our Catalog No. 26. 


Underground Boxes 
: . i Ils 

Oil and air break disconnecting Conduit Belts 

devices. 


Ground Caps 
Transformer vault units with Ground Pipe Points 
or without aptomatic control. < m ' 
Oil disconnecting potheads. Send for Vault Unit Bulletin 













More than Protection for the Cable Ends 
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chiles your ; euilisesdaaina buses — 
don’t cut, fit, and solder 


These clamp connectors make easy work of installing 
outdoor-station bus structures. With them you can 
make any tubular bus connection by a simple clamping 
operation. In addition to the standard connectors, a 
wide range of special fittings is available. 





The clamps are made of copper alloy for I.P.S. copper 
tubing or galvanized iron pipe. Four to eight hot-dip gal- 
vanized bolts, depending on the size of the clamp, insure 
good contact, correct alignment, and rigid construction. 





Outdoor Station 
Equipment 


—part of the complete line 


of eunneaaniiamsianens Let us send “you a descriptive sheet giving sizes and 


te cuntnel and grotect dimensions of the complete line. Just ask our nearest 
ower-generating an 
Nistributing caavenee. sales office for a copy of GEA-286A. 

500-13 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, . Y., SALES OFFICES IN PRINCIPAL CITIES 
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BALANCED 


STRENGTH - DESIGN- MATERIAL 
APPEARANCE — PRODUCTION 


PAGE 





The greater economy of Walter Bates Steel Poles 
begins with the pole erection and continues on 





thru the pole service because of their balanced TYPE & 
features. Made up to 60 ft. in height—up to 45 
ft. without splices. gz 


Simple 
to erect 











The ease and simplicity of raising a 
Walter Bates Steel Pole is an important 
feature. The pole at top shows one of 
these poles in place, ready to bolt to 
stubs. The picture below shows pole 
bolted to stubs, the bolts acting as a 
hinge. The pole is next seen being raised 
—no trouble or lost time. 


WALTER BATES STEEL 


E. S. Stickle Company Jack Milburn 
12 “Rockefeller Bldg. AR’ 908 Allen Bldg. 
BIRMINGHAM, ALA. ATLANTA, GA. EXPORT REPRESENTATIVE BUFFALO, N. Y. 


Shook & Fletcher Supply Co., Inc. E. A. Thornwell Wonham Bates & Goode Trading Corp. E. 8. Stickle Company 
827 Brown-Marx Bldg. Candler Bldg. 44 Whitehall St., New York City 40 West Seneca St. 
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Its effect on 


(CasE 13) —_ 


Diversity of Loads ya’ 


HE peak loads on two isolated stations, 
considered individually, may demand in- 
creased capacities. 

But unless these peaks coincide as to time, 
the total existing generating capacity when 
interconnected may be ample to serve both. 

Serving the peak is a topic very close to the 
heart of utility management. 

Discussed in terms of interconnection this 

4 brings to light some interesting possibilities. 
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The Principal Interconnected Electric Systems of the U. S. 
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A Practical 
Instance 


From ‘‘Getting Down to Cases in Electric Interconnection” 


_ —by Bonsricut & Co., Inc. 


A net saving of $515,000 in znvestment 
and an additional 2,000 kilowatts 
of capacity made available 


nm 


—— 


N OKLAHoma three medium sized stations— 
the first 4,200-kilowatt, the second 1,000- 
kilowatt, and the third 1000-kilowatt—all 
needed additional capacity to take care of load 
demands in their immediate territory, and at 
the same time provide sufficient emergency 
reserve. 





Good engineering dictated a 5,000-kilowatt 
unit in the first plant, a 1,000-kilowatt unit in 
the second, and a 1,000-kilowatt unit in the 
third. This would have cost about $875,000 
for the 7,000 kilowatts. 

The peak loads came at different times on 

ww ™ these three plants. By tying them together with 

~ a transmission line the resulting composite load 

curve made it possible for the system as a whole A PORTFOLIO 

to take on an additional load of 2,000 kilo- youn this series of 

watts, still leaving ample provision for emer- kau em pbc en 

gency reserve. from interconnection will 

The cost of this interconnection, 90 miles, at SE ae 

was $360,000. 










“‘No interconnection can be a success unless the attitude 
of the respective companies and their operating forces is 
based upon a mutual consideration of the interests of 
both companies in the service of the public.” 

Power Survey CoMMITTEE 
Dec. 1, 1925 Great Lakes Division, N. E. L. A. 


OHIO BRASS COMPANY » MANSFIELD, OHIO 


Believing interconnection stands out among the factors that have enabled Electric Light and 
Power Companies to keep down the price of electricity in the face of higher costs of the elements 
entering into its production, the Ohio Brass Company presents this serial portrayal of how 
interconnection is assisting in 


Giving the Public Better Electric Service 
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Super-Service on Creosoted 
H-Frame Cross Arms= _ 
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Wh you need cross arms—short or 
en long, large or small—just wire 
us. Special facilities enable this Organization 
to produce and ship on short notice any 








quantity you may desire. 

A large stock of cross arm timber is kept on our 
yards at the plant, and a big sawmill is our next-door 
neighbor. Dressing, framing and boring are done at 
one handling. The highly-efficient machine pictured 
above bores all necessary holes in 534 x 734, 30 ft. 
H-frame type arms at one time; and the capacity of 
our modern, high-pressure plant is ample to take care 





of emergency orders. 


500, 29 ft. Arms Shipped 
on 48 Hours’ Notice 


e At 8.25 a.m., April 30th, we received a 
Texas Creosoting Company wire from the West Texas Utilities Com- 
pany, asking for immediate shipment of 

e yu yu ne 
Main Office and Plant: Orange, Tex., U.S. A. re ST 4 See Wrens Reme 


Quotations promptly furnished. 


to Flat Rock, Texas, specially framed as 
per blueprint we had on file. 


66 99 These arms were framed; treated full 
length by the vacuum-pressure method; 
loaded; and the 4 cars left our plant the 


following morning, accompanied by a 


special messenger to see that no time was 
lost in making connections and arriving 
at destination. 


Fhe 
ICKY Mey ae TZ: 


switchboard 
construction 


For 


Safety Enclosed Switchboards, 
Removable Truck Type, Bench Board, Automatic 
Electrical and Manual Controlled Switchboards. 


¢ 
Get in touch with Condit” 
OO) B) i tee Oa Bie Oy. N ia Bee KO) ab 


Manufacturers of Electrical Protective Devices 


Boston, _Mass. 





atin malate Compan Sole Distributor for the 


LIMITED Dominion of Canada 
VM EE EELEEEELACECCCCCCAEAACEEAEELEEEEZEEEQEEZEEQZLZ 
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A 5,000 K.V.A. RADIATOR TYPE 


FERRANTI 
TRANSFORMER 


for 110,000 Volts Transmission 




















eae PT eee C 2 pS Soe 
ee ee ee ee ee ee 








FERRANTI, INC. FERRANTI, LTD. FERRANTI ELECTRIC 
130 W. 42ND STREET HOLLINWOOD LIMITED 
NEW YORK ENGLAND TORONTO, CANADA 
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Formula for Reliable Protection 
of Large Distribution Transformers 


S&C Weatherproof Type DP 
Fuse Housing Primary Cutout 





(Showing Fuse 
partly removed as 
for inspection) 





al | 











cmicaao 
a) . 
+ 










ae 
er er 


eee 8 ° ‘an are 
MAX. VOLTS 7500 ames. 200 TYPE 


42" 4408 RAVEREMDOD OTERGE 
ereETee ee 10 2 


The S&C Type DP Primary Cutout 


is for application on Circuits of 


2200 to 6600 VOLTS 


and may be fused up to 200 amperes 


’: 
SCHWEITZER & CONRAD. Inc 








YOU KNOW how indispensable the S&C Fuse is for the 
protection of your transmission lines and equipment. Do 
you also know what reliable protection the Type DP Cutout 
will give you for the distribution end of the system? 


This Cutout has an interrupting capacity of 10,000 amperes, 
yet occupies a space on the cross arm of only 5 in. x 
5 in. x 21 in. 


It is a Cutout having the well known dependability of the 
SxC Fuse combined with an insulating housing and the 
utmost convenience for changing of fuses. Besides, it makes 
possible a most economical and fine appearing installation. 


Ask for Bulletin 201. 





Makers of the SGC High Potential Fuse 


[SCHWEITZER| 3¢ [CONRAD INC] 


4435 RAVENSWOOD AVENUE CHICAGO, ILLINOIS USA 


New York Buffalo Detroit St. Louis Kansas City Seattle 
Pittsburgh Cleveland Minneapolis Omaha Los Angeles 
Dallas San Francisco 


























Boston t 
Philadelphia Birmingham 
Japan, T. Hasegawa Co., Osaka 
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PRODUCTS 


MOTORS — Single, Polyphase and Fynn-Weichsel Motors TRANSFORMERS — Power, distribution and instrument 


FANS — Desks, Wall and Ceiling types 
ee LE LLL 
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Style of sheet steel case with 
plain high-voltage bushings, 
for ratings of from 142 to 3742 
kva. inclusive, 


HEAVY STEEL TANKS 


—the better to withstand rough handling, rust and corrosion. 


The Tanks of all Wagner Distribution 
Transformers are of heavy gage steel, 
electrically welded, either plain, with 
radiating tubes or corrugated depend- 
ing upon the rating. The great mechani- 
cal strength of these Tanks is a protection 
against damage in handling and erection. 


Copper-bearing sheet steel is the material 
used for Tanks of Wagner Transformers 
up to and including 100 kv-a, 13,800 
volts. This type of steel affords maximum 
resistance against rust and corrosion. 
You can’t go wrong if you put your trust 
in Wagner Distribution Transformers. 


Ask for Bulletin 148 


67374 


WAGNER ELECTRIC CORPORATION—6400 Plymouth Avenue—St. Louis, U.S.A, 








N 


le 
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Actual photographs of the five-minute rou. 
tine test of *P YREX Power Insulators. Flash- 
over travels from bottom of pinhole around 
skirt to top of insulator. Failures less than 
two-tenths of one per cent. 


When voltage builds up 

















-. are you sure your insulators 


will flash-over .. not puncture? 


VERY *PYREX Transmission Insulator is 
subjected as a complete unit toa five-minute 
flash-over test at a voltage, depending upon the 
humidity, from 25 to 50 per cent greater than the 
voltage used in the usual routine table test. 
This excess voltage is built up by increasing the 
length of the path which the discharge must 
travel. Each insulator is inverted upon a metal 
pedestal. The electrode to the bottom of the pin- 
hole is encased in a glass 
tube. The flash travels 


Yet in this rigid over-potential test, less than two- 
tenths of one per cent of PYREX Power Insula- 
tors fail! 

This remarkable uniformity in performance of 
PYREX Power Insulators, plus their 25 to 50 per 
cent higher flash-over test voltage, is proof that 
with them no unseen weakness can threaten the 
service of your line. PYREX Power Insulators 
will flash-over—not puncture. 

Ask our nearest sales 
office to demonstrate the 


from the bottom of the unusual qualities of these 
pinhole around the skirt new power insulators to 
to the top of the insula- you. 


tor. 
*Trade-mark Reg. U.S. Pat. Off. 


T. M. Reg. U. S. Pat. Off. 


A complete catalog will 
be sent upon request. 


POWER INSULATORS 











7 A PRODUCT OF CORNING GLASS WORKS 
| ~ — 
, 


369 Lexington Avenue, New York, N. Y. 


SALES 79 Milk Street, 211 I. W. Hellman Bldg., 193 Second Street, 
OFFICES Boston, Mass. Los Angeles, Calif. San Francisco, Calif. 
Candler Building, Polson Building, 3152 Cambridge Ave., 


Atlanta, Ga. Seattle, Wash. Chicago, Ill. 





16 


ELECTRICAL WORLD Vot.90, No.13 





HITENSO BB’ 
Wire Reduces 
the Risk ot 


Failures 
in Rural Lines 











ITENSO “BB” is a high strength, 

high conductivity wire suit- 
able for long spans. Size for size it 
has 77% of the conductivity of hard 
drawn copper, and 30% greater 
strength. Compared withharddrawn 
copper of equivalent conductance, 
it has 60% greater strength. Hitenso 
“BB” has the same density, modulus 
of elasticity and temperature coefh- 
cient of expansion as copper. 


Because of its combination of high 
conductivity and great strength, 
Hitenso “BB” Wire of small diameter 
may be used for long spans. The 

















reduced surface exposed to wind 
and sleet lessens the danger of line 
failures and interrupted service. 


Hitenso “BB” is as easy to handle as 
copper, and both original construc- 
tion and extensions can be made 
with a minimum labor cost. It is 
highly resistant to abrasion and the 
effects of arcing. 


AnEngineering Departmentis main- 
tained to assist electrical engineers 
in the design of cables for special 
conditions. You are invited to make 
use of this service. 


ANACONDA COPPER MINING CO.—THE AMERICAN BRASS COMPANY 
Rod, Wire and Cable Products 


General Offices: 25 Broadway, New York 


Chicago Office: 111 W. Washington Sp 


ANACONDA COPPER 
BRASS “2 BRONZE 
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Where the strain is greatest 
Chestnut Butt-Treated Poles 

On curves or up and down hill wherever lected from southern forests, sorted, sea- 
the poles are subjected to severe strains, soned and treated. They are better than 
Chestnut Butt-Treated Poles are superior. ever. 
In the early days Chestnut poles were used A typical example of the use of Chestnut 
principally because of their convenient lo- Butt-Treated Poles is shown. These poles 
cation, but time proved them ideal for hard are carrying 23,000 volts and _ illustrate 
continuous service. dead end construction by an eastern power 
Today Chestnut Butt-Treated Poles are se- company. Write for details. 
View of Yards at 
Athens showing 
tanks in which 
Poles receive Butt- 
Treatment. 
The Frankfort Lumber Co. 
General Offices Yards and Treating Dept. 


16 East Broad St., Columbus, Ohio Athens, Ohio 
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Wip use 


two articles 
when one, 


will doY 






















































































HUBBARD GUY GUARD 
Combines a Guy and Protector 
All In One 


When you think of it, doesn’t it seem absurd to put an 














extraneous protector on the guy wires when the guy 





An Actual Test on No. 7568 

Guy Guard, 
The Guy Guard was pulled up 
by dynamometer test just below 
the elastic limit of the Anchor 
Rod. It was then hit by a heavy 
duty truck. The wheel on the 
left was lifted off the ground 
and the Guard was slightly 
injured, 


No. '7568 


A a 





itself can be made more visible and a better protection 
to the public. 


This is the thought which actuated Hubbard Engineers in developing 
this new Visible Guy and Protector combined. 


It saves eight feet of guy strand. It saves fifteen to thirty minutes 
in labor. It is stronger than the Guy Rod. It is more visible than 
any ordinary guy protector. It cannot be bent out of shape and be- 
come a menace if hit by a passing auto, because the guy strain im- 
mediately pulls it back into alignment. 


Furnished in eight-foot lengths, of two different weights of steel. 
The No. 7568 Guy Guard has 65% more strength than a 5@-inch 
Anchor Rod, while the No. 7569 Guy Guard has 50% more strength 
than a l-inch Anchor Rod. 


Investigate this new means of saving money and improving your 
construction. 


These guy guards are carried in stock and sold exclu- 
sively by the leading electrical jobbers. ° 


wWoODaANC aicomeany 





PITTS BURGH ” OAKLAND, CAL.“ CHICAGO 
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A 13,000 lb. 
‘end of line” 
Strain 


Only half way down and holding 
13,000 lbs. in sandy soil. This demon- 
strates the great holding power of 
Matthews Scrulix Anchors, which 
are used exclusively by this company. 
The holding power is due to the de- 
sign of the helical head. Under strain 
the lines of force radiate from the he- 
lix at 45 degrees, so that tons of earth 
hold theanchor in place. For complete 
information send for Bulletin 802. 




























Your Electrical Distributer will be glad 
to serve you on Matthews Products. 


W. N. MATTHEWS CORPORATION 
Engineers and Manufacturers 


3702 Forest Park Blvd., St. Louis, U.S. A. 


Offices in all principal cities 








Look for 
“SCRULIX” 
on the 


Helix 


% 
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Check up on the lines before winter comes! 


There is still time to go over the lines and find Fibrex is used principally in wooded places and 
where bare wires rub on the limbs of trees. A through trees that cannot be trimmed. Here as 
systematic checkup of places where trouble in countless other places—Fibrex Tree Wire has 
threatens and the splicing in of Fibrex Tree Wire been tested and proved. It wears like steel tape 
will enable you to maintain line voltage and to yet has none of its disadvantages. 

give continuous service through the long winter 

months. Fibrex will pay for its cost many times over, mean- 
Fibrex Tree Wire is non-inductive. It will not while maintaining uniform line voltage and giving 
rot. It cannot rust. It prevents arcing, short continuous service. It is made for all commercial 
circuits and leakage. It is the best protection voltages. 

against abrasion. Ozone proof. It has been in 

use 16 years and the original installation is still Get a sample and examine it. Sent promptly on 
in service. request: 


SIMPLEX WIRE & CABLE © 


Ih S$ MANUFACTURERS 
Mingle 201 DEVONSHIRE ST., BOSTON 


New York Chicago San Francisco Cleveland Jacksonville 





Simplex Wire & Cable Co., 


201 Devonshire St., Boston, Mass. TS Pere errr re re Cer TT rT ee ek ee 
Gentlemen :— i ooo oc nck kun cdo dpc daensd peepee etn deus X46 dees be ORRESs > 
Please send me the Simplex Manual. 0 Company ...... cc. ccccccccccceccesesebacccccccsccceccsccseeereees 
Please send sample, price and quotation on Fibrex. eee «sienna Deak epiadaan eel eaabiginiaiaetd=+- 
Size... 6. esse eeeeeeeeees No. of Conductors.........++- CY cccccccscccvcesicceesetseccerdensedecssasevacwervoneasesaser: 


PNG 5. cc Serene eo cca oe 2 ee es nln RG ig <i wi sicls HSER ARERR EAD TNES 6 ga eaN SNOs 6 Ga ewe M CO a REE Reese? * 
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I70 fi. span 


This “H” Frame Span across a reservoir 
near Oskaloosa, Lowa, consists of 65 foot 
Carney Western Red Cedar Poles. 


All of the poles used in this line erected by 
the Hoosier Engineering Co., for the lowa 
Southern Utilities Co., are Carney Class 
“A,” and butt treated half-inch Pentrex. 








WESTERN RED 7 
CEDAR POLES 


x 








B. J. CARNEY & CO. 


Main Offices 
PENTREX 100 North 7th St i . Cc Peyt Bld 
Se , ’ North 7 St. Sicamous, B. C. eyton g-, 
ae agg en Minneapolis Enderby, B. C. Spokane, Wash. 
every pole. 
Treating Plants ————— 
ELIE LT 
Minneapolis Sand Point Spokane 
Eom General Sales Offices 
Ce ee 435 Commercial Tr. Bldg., 115 So. Dearborn St. 214 Old South Bidg., 2 RRR hie ARE 
Philadelphia Chicago Boston 
905 2nd Nat’! Bank Bldg. 839 Oliver Bldg., 


Cincinnati, Ohio Pittsburgh 
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Bringing In Power Through Packard 


The Lamson & Sessions Company took special pre- 
cautions to insure the continuity of their power supply 
at their modern Kent, Ohio, factory. Every feature of 
this installation is up to the minute and among other 
things they placed reliance on “‘Honest Value”’ which 
they know to be built into Packard Transformers. 


Where continuity of power and freedom from shut- 
down is of prime importance, Packard Transformers 
are bound to prove a profitable investment. You will 
find us represented by capable engineers in all of the 
larger cities. 














G2) 
| The Packard Electric Sic bi 


is never seen,except on goods 
of honest value 


CompanyWarren Ohio} 
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Model F-50 


SWITCH AND BREAKER OIL 
ECONOMICALLY CONDITIONED 


THE HYDROIL oil purifying equipment is complete 


No extra pumps, piping, motors, switch boxes, heaters, or filter required. 
All these necessities are provided in the Hyproit and it is portable. 


A bility—One passage through the HyproIL 
bowl will remove all water, sludge, acid, etc. 
from the oil. One passage through the filter 
will remove all carbon. The air eliminating 
device will remove all the air. 

Oil delivered from the Hyproit can be 
immediately passed through our Continuous 
Testing Chamber, and will show a dielectric 
strength of 22,000 this 
continuous test. 


above volts on 


Economy—The 
HyproiL bowl is self- 
cleaning. It can be 


The dual filter press 
makes it possible to change the filter papers 
while the machine is operating. It is port- 
able and no special attention required to set 
or level the machine. 


less than ten minutes. 


Quality—The best of material is used in the 
construction of the Hyproirt. Base, gear 
housing, cast iron. Heater casing, collecting 


pans, intake funnels, aluminum castings. 
Spindles, pumps, gears, and shafts are heat 
treated steel, hard- 


ened and ground. The 
HypDROIL is equipped 
throughout with 





taken apart, cleaned, 


and reassembled in 


SALES CORPORATION 


LEBANON, 


standard dimension 


INDIANA precision ball bear- 








ings. 


th 


7 
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Efficient oil dehydration. means 
efficient transformer service 




















pss i 




















De Laval Transformer Oil Purifier at work in a substation of 
Chester Valley Electric Company, Coatesville, Pa. 





se 1: first requirement of transformer and 
circuit breaker oil purifying apparatus is 
that it effects a thorough removal of impuri- 
ties. After that speed is essential. 


De Laval centrifugal purification easily leads 
in meeting these two conditions—it is the 
most positive oil conditioning method known, 
adding to ordinary centrifugal purification 
the tremendous advantage of the patented 
De Laval system of strata distribution, which 
improves the effectiveness of purification and 
increases the actual hourly capacity of the 
machine. 


ALFA-LAVAL CO., Ltd., 


De Laval Oil Purifiers 


That is why De Laval Purifiers are used by 
80% of the largest electric power systems 
in America. 


The De Laval engineering department will 
be glad to cooperate with you in order that 
your transformer oil and switch oil may 
give the same kind of service that keeps 
these great systems and hundreds of smaller 
ones running so smoothly. In writing for 
further information please ask particularly 


for Bulletin 107-W. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 600 Jackson Blvd., Chicago 


DE LAVAL PACIFIC COMPANY, San Francisco 
34 Grosvenor Road, London, 8S. W. 1. 


Types for Lubricating Oil Fuel Oil, 


Tieniienlt and Circuit Breaker Oil, Crankcase Oil 
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Kuhlman Transformers having a 
capacity of 2400 Kva. installed at 
Hardwick, Vermont. 








<a 


The fact being emphasized by this installation 
series is simply that Kuhlman Transformers are 
day after day doing their work well in central 
stations, sub-stations, industrial plants, theatres, 
railroads, and a host of other special fields. 


Each installation is additional testimony to the 
complete reliability and high operating efh- 
ciency of Kuhlman Transformers. 








KUHLMAN ELECTRIC CO., Bay City, Michigan 


Akron..__.._._High and Barges Sts. 
411 ees 




















Dallas.............Unit 2, Santa Fe Bl Minneapolis....1004 Marquette Ave. Saint Paul 1479 Blair 
--.------- 1843 Wazee = Montreal 415 Canada Cement Bidg. Salt Lake City.134 West 2d South 

Detroit..........3-260 Gen. Motors Bldg. New York. .......-Graybar Bldg. San Franci Call Bidg. 

Greensboro, N. C.......333 S. Davie St. Oklahoma City... 1013 Braniff Bldg. Seattle 314 Seneca St. 


280 Carolina St. 


saetiaaielll 
Cincinnati ..1308 Union Trust Bldg. 
leveland.._.627 Union Trust Bldg. } 








dianapolis.202 Indiana Ter. Whse. Omaha... 
geles American Bank P 
1031 Clybourn Se. Pittsburgh... 











923 W.O. W. Bldg. Toledo 424 Spitzer Bldg. 


Bldg. Philadelphi 1700 Walnut St. Washington....1328 New York Ave 











839 Oliver Bldg. York, Pa. —........335 W. Market St. 
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Setting a Concrete Pole Mount with a 
Mead-Morrison Pole Derrick and No, 
915 Winch, 


No. 915 Deck Drum Winch No. 901 Capstan Winch 


A Winch for Every Purpose 


Mead-Morrison Motor Truck 
Winches, Cranes and Pole Derrick 
meet every Utility requirement. For 
handling poles, pulling cables, load- 
ing and unloading transformers, 
pipes, pole mounts, reels, etc., Mead- 
Morrison Winches are unbeatable. 
Every Utility operating Mead- 
toter es et ceane Morrison Winches tells the same story 
—less time wasted, fewer men, greater 
economy. More work accomplished. 
Greater satisfaction all around. Write 
for Catalog 28 showing the complete 
line. 


MEAD-MORRISON 


MANUFACTURING COMPANY 


926 Prescott St. Boston, Mass. 








The Mead-Morrison 
Pole Derrick Distributors in principal cities 


os 


HOISTING - HAULING - ‘HANDLING 
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Transformer Shipped Complete by any Manufacturer in 
the History of the Electrical Industry. 


This transformer is rated 15,000 Kva. 
In actual size, due to triple winding, it is 22,000 Kva. 


This is the largest Self-Cooled transformer ever shipped complete by 
any manufacturer, full of oil. 


No radiators to attach in the field. 
No oil to be put in the transformer. 
No filtering of oil necessary. 

No danger from moisture. 

‘Time and money saved in installation. 


Built complete, including tank, base, radiators, etc. (all parts but 
accessories), in our Manchester Plant. 


TINH NI INI NUNNONNNONNNNUII UU een 








When you have the specifications ready for your 
next order for transformers, let us submit pro- 
posals on Pittsburgh Transformers. 


. 
New York &f Queens Electric Light & Power Company. 15,000 Kva. 
Pittsburgh Polyphase Transformer. The Largest Self-Cooled 
E 
: 
ial 
fel 








: Pittsburgh Transformer Company 


ie) Largest Manufacturers of Transformers exclusively 
il in the United States 


Pittsburgh, Pennsylvania 
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MOLONEY 


TRANSFORMERS 


OLONEY designs and pro- 

duces transformers in the in- 

amit terest of dependability and 
greater economy. We give our un- 
divided attention to Industry’s 
transformer requirements. 































































por veneers 

















MOLONEY ELECTRIC COMPANY 


Main Office and Factories: St. Louis, Mo. Sales Offices in Principal Cities 
QQ ,])h))],],wuuii i, Od O_O |GI__K"— TRNT!|R AAAI 
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ati service to 
this rural community 


More substations and more miles of distribution 
lines will be needed. 


Unless the transformers intrusted with delivering 
this service are safe, economical, and durable; 
unless the primary cutouts selected can be “‘put up 
and forgotten’’; unless the lightning arresters not 
only furnish protection, but possess long life 
and endurance; unless advantage is taken of the 
most advanced designs and construction, the serv- 








7 ” 1 ice rendered may be impaired. 

General Electric’s position as a 
builder of equipment for trans- 
mission and distribution is unique. All G-E Transformer and Accessory Products are 
ea Peet: ag: ~ mga offered with full confidence as to the character of 
normal requirement, but a service their performance. Engineered and built where the 
is available to study any specia . encae : z . 
sochidan: innit itdanntamiae aaah required facilities are complete, this G E line 
the equipment required to deliver embodies research, experience,and engineering skill. 
reliable power in suitable form. 




















ranstormer Products 
— the Standards of Quality 


401-13 


GENERAL ELECTRIC 


— GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES 
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OCKBESTOS 


—the asbestos covered wire 











WHY. WHEN and WHERE TO USE 4 





















The coxtrol board installa- 
tion shown is in the boiler 
room of the Staten Island 
Edison Corp., Staten Island, 
Ne Y¥, 


§ “No For Boiler Room Wiring 


42 The unusual conditions in boiler rooms are ideal for 
Rockbestos—the asbestos covered wire.—For heat, 


moisture, flame and fume conditions that are found there. 


: There are Rockbestos wire and cables built particularly 
; for boiler room service, for lighting circuits, switch- 
| boards, controllers, wiring to motors operating high pres- 

sure steam valves, etc. Rockbestos wires and cables have 

already proven practical for boiler room apolication 

under operating conditions that are far from ideal, and 
in some of the largest central stations in the country. 










Our engineers have a valuable fund of recent, up-to-date, 
experience to apply to your problems. Why not consult 









ROCKBESTOS, them now? No obligation of course. 







as we 
s \ 





ROCKBESTOS PRODUCTS 


> oO 8 2 2 at 6 
NEW HAVEN, CONN. 


5942 Grand Central Term. Bidg., New York 465 Union Trust Bidg., Pittsburgh, Pa. 


On the Pacific Coast—Allied Industries, Ine. 







224 Madison Term. Bidg., Chicago 
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Circuit Breaker and Instrument Data 


in convenient and get-at-able shape 


Just check bulletins desired, fillin name and address, 
cut out coupon and mail to 
A Few of the Many Different 


Devices de b 
ROLLER-SMITH OLLER-SMITH COMP. 


[Electrical Measuring and Protective Apparatus] 








MAIN OFFICE 
237 Broadway, NEW YORK 


PUBLICATIONS 
ROLLER-SMITH products comprise complete lines of electrical 
measuring and protective apparatus. Bulletins 


covering the various devices will be sent promptly 
upon receipt of coupon. : Check Bulletins 
: Desired 
SWITCHBOARD INSTRUMENTS Bt ace allie 
\. C. Ammeters, Triplex Type, 73 in. size ae : D- 30 
D. C. Ammeters, Voltmeters and Volt-ammeters, 34 in. : 
mth S106 SINGO.. 5h ike 6 bk kd Os Ss , H D-400.... 
\. C. Ammeters, Voltmeters and Wattmeters, 3} in. and : 
4 in. sizes. : D-420.... 


D. C. Ammeters and Voltmeters, Se ae D—430.... 
A. C. Ammeters, Voltmeters, Wattmeters, Power Factor 
Meters, Frequency Meters, Synchroscopes and Ground 
Eeneuter, Wee Glee ook] os Coe buds ap D-+50.... 
Radio Frequency Ammeters, BORE gist Gong aie D-810.... 


PORTABLE INSTRUMENTS 
Radio P. V. Voltmeters.. D- 40.... 





A. C. and D. C. Volt-ammeters and Ohmmeters for signal : 

SEONG CORI 6.5 ores is wei saie pada tea as H D-100.... 
D. C. Ammeters, Voltmeters and Volt- ammeters, small size. : D-110.... 
A. C. Ammeters, Voltmeters and Wattmeters, small size. : D-150... 
A. C. Ammeters, Voltmeters, Wattmeters, Frequency : 

Meters and Power Factor Meters, » large size. ; D-160 
ee ee Ae oe ee, ee eee : D-200. 
D. C. Ammeters, Voltmeters, Volt-ammeters and Galva- : 

nometers, large sizes... . : D-210... 
Precision Torsion Balances for ‘weighing lamp filaments : 

and other small bodies : D-240.. 
Ohmmeters 3 D-300... 

INSTRUMENT TRANSFORMERS : 

Portable types : D-160.... 
PPPUMCTRUNCI GR CVIIOI oo a Pie gee boos wm wR 9, eG CORN : D-450 ... 


CIRCUIT BREAKERS 
A. C. and D. C., Industrial Type, all styles of trips, 100 
ee MT e ec pendent aE Reem bee .. eae... 
A. C. and D. C., Standard Type, all styles of trips, all 


PTITTrTVVirrrrrrrirrrrririiiiiirriiiiiiit ltt 


ampere capacities. EN ee bak ‘tee ae. 
D. C. Relays, reverse SRR TE Rp. eee ate a. D5: . 
A. C. and D. C., Enclosed Type, 800 amperes and less..... D-580. . 





MISCELLANEOUS 


Telephone Receiver Head Sets. 


Seuncunnece 
— 
~ 
| 


Name. 





Company 


Add ress 


City. Aa a er , State. 
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Type 1-16 
Watthour 
Meter 


Accuracy here will 
be maintained, because 


It is not enough for a watthour meter to be 
accurate on light load when first installed. It 
must remain so for years without attention so 
that it will faithfully record the very light loads 
to which it is subjected. 


A study of all the characteristic This sustained light-load accuracy is dependent 
f the I-16 ill ° e 
poor wtisaanesh na emt ett upon a high torque to overcome the detrimental 


You can get these facts from 


yonr G-E Office. effect of friction-increase at low loads. 


GENERAL. 


GENERAL ELECTRIC COMPANY, SCHENECTADY 
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high torque was not 
sacrificed to get this 


Therefore, its high torque, which has not been 
sacrificed to obtain over-load accuracy, gives 
the I-16 meter an indisputable advantage. 


Moreover, its high accuracy on overload, which 
is attained without sacrificing accuracy under 
varying conditions of temperature, voltage, 
power factor, and frequency, gives the I-16 
meter increased carrying capacity. 


JELECTRIC 


SALES OFFICES N PRINCIPAL CITIES 
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Anaconda Condenser Tubes being installed in Condenser 
No. 4—Hudson Avenue Station, Brooklyn Edison Company. 





Care in manufacturing tubes has everything 


to 


The American Brass Company 
produces condenser tubes with 
even greater care than is required 
to meet specifications. 


Anaconda Condenser Tubes are 
electrically annealed as a finishing 
operation. The accurate tempera- 
ture control made possible by this 
method has been found to con- 
tribute to durability. 


Every lot of Anaconda Condenser 
Tubes is inspected for weight and 


do with their quality and durability 


gauge and subjected to A.S.T.M. 


tests whether specified or not. 


Anaconda Electrolytic Copper 
and Anaconda Electrolytic Zinc, 
each guaranteed 99.9% pure, are 
used in the manufacture of 
Anaconda Condenser Tubes. 


“Anaconda Condenser Tubes”, a 
booklet containing valuable in- 
formation on condenser tubes, 
with authoritative specifications, 
will be sent upon request. 


THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 


New York, Chicago, Boston * 
Philadelphia, Providence, Pittsburgh 
Cleveland, Detroit, Cincinnati 
St. Louis, New Orleans, San Francisco 


| Mills and Factories: 
AN pA Ansonia, Conn., Torrington, Conn. 
trom mine te co Waterbury, Conn., Buffalo, N. Y. 
aot By ore 


Hastings-on-Hudson,N. Y., Kenosha, Wis. 


In Canada: ANACONDA AMERICAN BRASS LIMITED, NEW TORONTO, ONTARIO 





ANACONDA CONDENSER IUBES 
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The Most Practical Gift of All 


WORLD 


4 


4 


A CHRISTMAS CAMPAIGN 





for Load Building and 
Merchandising Profit / 


TIMULATE your range sales during the month 

of December. Increase the load on your lines. 

Here’s a real opportunity for you to turn the 

money spent at Christmas time into a profitable 
channel. 


Westinghouse offers plans and materials 


In the new Christmas Range Plan Book, West- 
inghouse offers material and selling plans for a 
complete range campaign—flexible enough to 
meet any conditions in your territory. 


Advertising material of all kinds 


The wide selection of material includes: 
broadsides, bill stickers, gift tags, newspaper 
electros, posters and counter cards, Christ- 
mas recipe cards, letterheads, selling plans 


Westinzhouse Electric & Manufacturing Company 


Merchandising Department 
Mansfield Works 


Mansfield, Ohio 


Westinghouse 


—and can be tied in together in any way you 
desire to reach every prospect in your section. 

See the Christmas portfolio 
Go over the Christmas portfolio with your West- 
inghouse representative. Let him help you work 
out a plan that exactly fits your territory and con- 
ditions. Select your material and premiums—you 
get the advantage of special discounts on premiums 
with a Westinghouse campaign. 
Or send in the coupon and a Westinghouse man 
will call. 


Mail this coupon today 





Westinghouse Electric @ Mfg. Co. 
Mansfield, Ohio 


Gentlemen: 


Christmas Range Campaign. 


Name 


35 





Company 





Address 





' 
' 
' 
i 
' 
: 1 am interested in your complete plans for a 
( 
‘ 
; 
i 
‘ 
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We Control and Manage 


ons. ILITIE SI | 
cone SOLIDATED 


Serving A Large Population In Eight States 
With Electricity, Gas And Water 
Since 1917 


A Period Of Over Ten Years 
Dividends Paid To Investors 















In Foshay Securities Alone 
Have Reached A Total Of Over 


Half A Million Dollars 








“For Over Ten Years—All Your Money—All The Time—-On Time” 


WBJOSHAYCO 


INCORPORATED AUGUST 31, 1917 





























Controlling and Managing Public Utilities---Financing Industrials---Selling Securities of Both 


FOSHAY BUILDING 
MINNNEAPOLIS 









SAN FRANCISCO 
NEW YORK PORTLAND, OREGON CHICAGO 
BOSTON DENVER sT. PAUL 
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Erecting shop of the Pittsburgh Transformer Co., designed, built and equipped by Austin. 


Your New Plant— Designed and Built 
Under Austin Guarantees 


ACKED by years of first-hand experience in building for the ever- 
changing requirements of the Electrical Industry, the nation-wide 
Austin organization is prepared to design, construct and equip efficient 
plants of modern daylighted construction with absolute guarantees 
covering the total cost of the completed project in advance, delivery date, 
with bonus and penalty clause if desired, and quality of materials and 
workmanship. 


The success of the Austin Method of Undivided Responsibility is amply 
demonstrated by more than 85 contracts for General Electric, 6 within 
seven years for Pittsburgh Transformer and more than 2000 other 
buildings for various major industries. 


From original survey dealing with the advantages or disadvantages of 
given locations in relation to general industrial conditions to authentic 
information on local labor conditions, Austin is organized to handle every 
detail of the entire project with maximum return per dollar invested. 


Preliminary sketches, approximate costs, etc., will be furnished promptly. 
Wire, phone the nearest Austin Office or mail the memo below. 


THE AUSTIN COMPANY, Engineers and Builders, Cleveland 


New York Cincinnati Chicago Detroit Pittsburgh Philadelphia St. Louis Seattle Portland Miami 
The Austin Company of Texas: Dallas The Austin Company of California: Los Angeles and San Francisco - 








Complete Building Service 


—— ————— 


















Memo to THE AUSTIN COMPANY, Cleveland— We are interested in a 
a ee. Lee project containing----..-...--sq. ft. Send me a personal copy of 


"The Acts Back efGeiidiees™ telbitbieet.. 6 ee 
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Saturday Evening Post, as 


newspapers read by millions of people. 
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FRIGIDAIRE CORPORATION +» DAYTON, OHIO -SUBSIDIARY OF GENERAL MOTORS CO 


will appear in the October 8th 
in other magazines and 
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tribut s is made 
possible by the fact that 
there are more FRIGIDAIRES 
built than o/ offer electric 
refrigerators combined... 
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Outstanding 
value 


Here is but one of the reasons why 
Frigidaire is the fastest-selling elec- 
tric refrigerator, and why it offers 
the greatest opportunity to the 
Public Utility Company holding 
the Frigidaire franchise. 

A post card will bring you the entire 
Frigidaire sales plan—what we have 
done, and will do, in your territory. 


Write today. 


FRIGIDAIRE CORPO Ase a 


Subsidiary of General Motors Corporation 


PUBLIC UTILITIES DIVISION D 
1775 Broadway, New York City Dayton, Ohio 


GIDAIRE | 
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‘“‘Nibbling” at developing the range load does not pay. As pointed 
out in the June 25th, 1927 issue of Electrical World, “any company 
that decides to build up an electric range load shou!d make up its 
mind that the way to sell the electric range is to sell it.” A survey 
made among 32 central stations, which included “‘nibblers”’ and “go- 
getters,’’ showed conclusively that where the saturation of the market 
is the highest, profits increase and capital costs decrease—and the 
market broadens. Also, the installation of a range doubles the present 
load factor of the average customer. Isn’t that the kind of load to 
develop aggressively? 


The range load, and all the other domestic heating loads became 
possible in 1906, with the discovery of the original of the nickel- 
chromium resistor alloys, Chromel. The use of Chromel by all range 
manufacturers shows their confidence in it and assures you of no service 
trouble. For technical data on Chromel, ask for Catalog E.W. 


HOSKINS MANUFACTURING COMPANY 


4439 Lawton Avenue, Detroit, Michigan 


Boston: New York City Cleveland: Chicago: San Francisco: 
Park Sq. Bldg. Grand Central Term. Leader-News Bldg. Otis Bidg. 1151 Market St. 


Canadian Representative: Hiram Walker & Sons Metal Products, Ltd., Walkerville, Ont./ 
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Reviving a Business 


OW OFTEN have the major markets of some 

great business disappeared without notice, be- 

cause of fashion’s change, a_ revolutionary 
scientific discovery or some strong, uncombatable force. 


What is a great business to do? Retire with honor? Or 
revive with glory? Here is the story of one manufacturer 
who chose the latter course. 


Life in the Balance 


The Armistice, shortly followed by the “5-5-3 agreement™ 
on naval limitations, cut this manufacturer's market to a 
critical fraction of his plant capacity. His corporate life 
hung in the balance. With the vanishing of the old 
market, this producer resourcefully turned to a compara- 
tively new, and at that time little used secondary 
product. 


A research bureau was established to determine the 
adaptability of the new product to different industries. 
As sales opportunities unfolded, salesmen were trained 
as specialists in the specific fields. The selling was pitched 
on the high plane of genuine service to the buyer. There 
was no promiscuous selling—no knocking at doors in hope 
that prospects would be found within. 


Industrial Advertising, conceived to build industrial 
recognition for this new product and its salesmen, was 


planned and scheduled with the same shrewd regard for 
specialization. The counsel of an experienced advertising 
agent was obtained. The Industrial Advertising, geared 
to the self-interests of the different classes of industrial 
buyers, was persistently published in McGraw-Hill 
Publications. 


A Sensational Recovery 


Aided by the power and force of Industrial Advertising, 
this producer “cheated the mourners” by developing a 
volume for the new product far in excess of the highest 
peak of any previous prosperity. And this achievement 
took place while the general business trend in collateral 
industries was in a declining direction. 


If Industrial Advertising, co-ordinated with an 
Industrial Marketing plan, can rehabilitate a declining 
business, who can estimate its power and force when 
aided by favorable circumstances? 


This sensational recovery was not the result of some 
miraculous chance. It was the outcome of just such 
common-sense marketing methods as are formulated in the 
McGraw-Hill book, “Industrial Marketing at Work.” 
If you are an executive interested in the national indus- 
trial market, a McGraw-Hill representative will leave a 
copy of this book with you or your advertising agent. 
Notify the nearest McGraw-Hill office. 
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FULL TIME 
OPERATIONS 


resumed Monday 


* 
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McGRAW-HILL PUBLISHING COMPANY, INC., NEW YORK, CHICAGO, PHILADELPHIA, CLEVELAND, ST. LOUIS, SAN FRANCISCO, LONDON PUBLISHERS OF 


McGRAW- HILL 


ELECTRICAL WORLD 


os * i 
Eleriel Publications tno 


ELECTRICAL MERCHANDISING 
Construction ¢? Civil Engineering 


Catalogs and Durectortes 


BUS TRANSPORTATION 
ELECTRIC RAILWAY JOURNAL 


Mining 


COAL AGE 


ENGINEERING NEWS-RECORD 
CONSTRUCTION METHODS COAL FIELD DIRECTORY 
@ADIO TRADE CATALOG 


I; ndustrial ELECTRICAL TRADE CATALOG 


KEYSTONE COAL MINING CAT, 
ELECTRICAL ENGINEERING oan COAL AGE NEWS 
KEYSTONE METAL QUARRY CATALOG ENGINEERING & MINING JOURNAL 
POWER CENTRAL STATION DIRECTORY ANALYSIS OF METALLIC AND NON+ Overseas 
AMERICAN MACHINIST ELECTRIC RAILWAY DIRECTORY METALLIC MINING, QUARRYING AND (NGENIERIA INTERNACIONAI 
INDUSTRIAL ENGINEER KEYSTONE COAL BUYERS CATALOG CEMENT INDUSTRIES AMERICAN MACHINIST 
CHEMICAL & METALLURGICAL ENGINEERING BONBRIGHT SURVEY OF ELECTRIC POWER & LIGHT COMPANIES IN THE U S$ (EUROPEAN EDITION) 


43 000 ADVERTISING PAGES USED ANNUALLY BY 3.000 MANUFACTURERS TO MELP INDUSTRY BUY MORE EFFECTIVELY 
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eady to serve you! 


Ready to give you instantly the detailed informa- 
tion you seek on the products for the electrical 
engineering field so that you can wisely specify or 
purchase. 


Here all under one cover are the standardized 
catalogs of more than 200 leading manufacturers— 
brought together and indexed for your convenient 
reference. 


Make the new McGraw-Hill Electrical Engineering 
Catalog your handy desk companion! 


-- A Portable Catalog File in Usable Form! 
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THE Magic rubber tube 
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that cuts delivery cost | 


Read what amazingly long life it gives 
the rugged Exide-Ironclad Battery 


HAT odd-looking slotted rubber tube cer- 
tainly works wonders, but the way it 
does it is really very simple. 

There are dozens of these unique 
slotted-rubber tubes in the actual 
Exide-Ironclad Battery, each 
about as large as a fat lead 
pencil. Packed in each 
tube is the active 
material, where 
itis held like 
coffee in 






a percolator or 
tea leaves in a cot- 
ton bag. The liquid 
easily penetrates through 
the slots, but the solid matter 
is so retained as to greatly prolong the battery’s life. 
That’s why this ingenious principle has doubled bat- 
tery life. At the same time the Exide-Ironclad is able to 
maintain a fast speed and develop tremendous power on 
grades or under heavy loads. The battery charges easily, 
| too, taking current in quickly, and with little waste. 













Try one and you'll order more 


Until you see how smoothly and steadily an Exide- 
Ironclad Battery hustles your street delivery trucks, you 
can have no idea how much difference this powerful 
battery will make in your delivery costs. 

Thousands of Exide-Ironclads are now in use all over 
the country. Leading companies in every line operate 
them. Many of these companies at first bought one or 
two Exide-Ironclads for comparison and now use 
nothing else. Try one of these wonderful batteries in 
your delivery trucks. 


Bs THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
Exide Batteries of Canada, Limited, Toronto 
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The Exide-Ironclad 
positive plate consists 
of a metal frame from 
which extend vertical 
metal conducting rods, 
each surrounded by 
active material and 
cased in a slotted rub- 
ber tube. 





Cross-section showing 
how the rubber tube 
retains in place and 
retards the loss of the 
active material of the 
plate. The slits give 
the electrolyte free ac- 
cess to the active 
material. 





Exide 


IRONCLAD 
BATTERIES 
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The Electric Storage Battery Company 

Allegheny Ave. & 19th St., Philadelphia, Pa. 

Gentlemen: Without any obligation on my part please © have 
your nearest representative call; |) send me a free copy of your 
booklet, ‘Facts for consideration in selecting a Storage Battery.” 


Name 





Company 


Address. 
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Street lighting 


deserves a bigger share 
of the city budget 
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Section of Patten Avenue, Asheville, N. C., lighted by G-E Novalux units 
with 600-c.p. MAZDA lamps, mounted on Elreco poles and brackets. 


UR cities are yearly increasing their appropriations for 

almost every constructive purpose—except better street 
lighting, which serves ali public progress and commercial ad- 
vantage. Economists assert that two dollars per capita is little 
enough to pay for adequate street lighting, and yet the average 
appropriation is at the rate of only ninety cents. A broader 
public knowledge of the benefits of modern street lighting will 
inevitably result in a better appreciation of its service. 


General Electric specialists will be 
glad to assist your commercial de- 
partment to merchandise street light- 
ing. Address the nearest sales office 
of the General Electric Company. 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. «+» SALES OFFICES IN PRINCIPAL CITIES 
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elephones and he ops 





Backing up the telephone with 
a reliable service of supply. 
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both need behind-theline support 


ACK of the front line soldier there must be a 
vast machinery of supply. And back of the 
telephone there is a vast machinery of supply—buy- 
ing, making, distributing the materials and equip- 
ment essential to Bell Telephone service. 

To carry out this responsibility Western Electric 
covers the globe with its purchasing activities, oper- 
ates the world’s largest telephone factory and main- 
tains a nationwide service of distribution from thirty- 
four telephone supply warehouses. 

This work involves buying some 8,000 materials 
from Asphalt to Zinc, and making some 110,000 
separate piece parts for telephones and for all that 
behind-the-telephone apparatus which constitutes 
ninety-eight percent of the total equipment. 
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Behind the lines at the great 
Western Electric cable shop. 





Some idea of the men behind 
the machines behind the lines. 





Way behind the lines— 
selecting materials from far 
corners of the earth, 


estetn Electric 


SINCE 1882 MANUFACTURERS FOR THE BELL SYSTEM 














-ECTRICAL WORLD 








Vov.90, No.13 


















































Ambursen Construction Co. 
Incorporated 
AMBURSEN DAMS 
Hydroelectric Developments 
Water Supply and Irrigation Dams 
DAMS ON DIFFICULT FOUNDATIONS 
Grand Central Terminals, New York. 
Kansas City. Mo. Atlanta. Ga. 








Wiruiam A. BaEHR ORGANIZATION 
ENGINEERS—ACCOUNTANTS—MANAGERS 
Illinois Merchants Bank Building 
CHICAGO 





Profitable Plant 
Operation Depends 
Upon Efficiency— 


A Professional Consultant can 
many times suggest economical 
changes of equipment or 
methods in your plant that will 
put it on a more efficient oper- 
ating basis and increase profits 
by lowering operating costs. 


Consult the Advertisements here, for the 
Professional Consultant Services you 
require! 





GANNETT, SEELYE & FLEMING, 
ENGINEERS, Inc. 
Engineering, Appraisals, 
Construction, Management 

New York 
New Orleans 


Harrisburg 














HARPER & TAYLOR 


Incorporated 
ENGINEERS 
225 South Fifteenth Street 
Philadelphia, Pa. 











Utility and Industrial Valuations. Design 
and Construction of Power Systems, Water 
Supplies, Sewerage and Sewage Disposal. 

11 Park Place, New York City 
Albany, N. Y. Atlanta, Ga. 


M. J. DALEY & CO., INC. 


SPECIALIZING IN THE CONSTRUCTION OF 


Railroad Electrification. 
Transmission Systems. 
Power House and Sub-Stations. 
Electrical Installations, 


1654 Main Street Springfield, Mass. 





L. F. HARZA 
CONSULTING ENGINEER 


Monadnock Bldg. Chicago 








H. K. BARROWS 


M. Am, Soc. C. E. 
CONSULTING HYDRAULIC ENGINEER 
Hydro-electric developments—Water supplies. 
Reports, plans, supervision, 

Advice, appraisals. 

6 Beacon St., Boston, Mass. 


WILLIAM J. DANZ 
ELECTRICAL CONSTRUCTION 


Transmission and Distribution Lines, Sub- 
Stations and Outdoor Equipment. Expert on 
Steam Railroad Electrification Projects 


73 Como Ave., Buffalo, N. Y. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines 
Substations 


325 So. New Jersey St., Indianapolis, Ind. 
31 Nassau St., New York City 








BATTEY & KIPP 


Incorporated 
ENGINEERS 


Power Plants, Electrification De- 

velopments, Industrial Plants 

Railway Shops and ‘Terminals. 

Design, Construction, Investigations, 
Appraisals. 

231 S. LA SALLE ST.. CHICAGO 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Power Plants, Sub-Stations, Transmission Lines, 
Industrial Plants, Examinations and Reports, Valua- 
tions, Management of Public Utilities. 


1600 Walnut St.. Philadelphia 
New York City Chicago 


IVES & DAVIDSON 
ENGINEERS 
Construction — Management— Valuation 


PUBLIC UTILITY PROPERTIES 
Design —TRANSN.'SSION LINES— Puiia 
15 Park Row, New York 














BLACK & VEATCH 


Consulting Engineers 
Water. Steam and Electric Power Investi- 
gations. Design, Supervision of Construc- 
tion, Valuation and Tests. 
307 S. Hill St., Los Angeles, Calif. 
36 West 44th St., New York City. 
Mutual Building, Kansas City, Mo. 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery, Apparatus and 
supplies, Materials of Construction, Coal, 
4 Paper, etc. Inspection of Material and Ap 
paratus at Manufactories. 


80th St. and East End Ave., New York 


GEORGE H. KNUTSON 
FINANCIAL ENGINEER 


PUBLIC UTILITIES AND INDUSTRIALS 
Financing Consolidation Acquisitions 
Harris Trust Bldg., 111 W. Monroe St.., 
Chicago, Illinois 








BYLLESBY 


ENGINEERING AND MANAGEMENT 
CORPORATION 


231 S. LaSalle Street 
New York 


Chicago 
Tacoma 


(FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hvdro-Electric and Steam Power Plants 
Difficult Dam Foundations 


CHARLES F, LACOMBE 
WILLIAM S. LEFFLER 


Engineers 
Public Utility, Administrative, 
Economie and Municipal Problems. 
Cost Analysis. 
Inducement Rate Development. 
Rate Cases—Appraisals. 
135 Broadway, New York 








EDWARD J. CHENEY 
ENGINEER 
Public Utility Problems 


For several years Division Chief with 
up-state New York Public Service Commission 


61 BROADWAY NEW YORK 


FORD, BACON & DAVIS 
Incorporated 
ENGINEERS 
115 Broadway 
NEW YORK 


Philadelphia Chicago San Francisco 


WILLIAM S. LEE 


Mem. Am. Soc. C. E 
Mem. Am. Soc. M. E. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSULTING ENGINEER 
535 Fifth Avenue, New York City 
Charlotte, North Carolina 

















HUGH L. COOPER & CO. 


General Hydraulic Engineering, including 
the design, financing, construction and man- 
agement of hydro-electric power plants. 


New York 


101 Park Ave. 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


Monadnock Building Chicago, Ill. 

















E. S. LINCOLN 


Consulting Electrical Engineer 
Designs Investigations Reports 
Electrical Research Laboratory 


Graybar Bldg. 2 
420 Lexington Ave., New York City 
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McClellan & Junkersfeld 


Incorporated 
ENGINEERING AND CONSTRUCTION 
Power Developments, Industrial Plants 
Examinations, Reports, Valuations. 
New York: 68 Trinity Place 
Chicago St. Louis 





PUBLIC SERVICE 
PRODUCTION COMPANY 


Design and Construct: Power Plants, Transmission 
Lines, Industrial Plants, Highways, Railroad Shops 
and Terminals, Gas Plants, Commercial Buildings. 
Make: Examinations, Reports and Valuations. 


80 Park Place, Newark. N. J. 


SPOONER & MERRILL 


Consulting Engineers 
Utility and Industrial Reports, 
Design, Supervision, Appraisals 


425 Powers Bidg., Grand Rapids, Mich. 
1012 Harris Trust Bidg., Chicago, Il. 








DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-electric Developments, Water Supply. 
Irrigation, Drainage, Flood Control. 


New York City, 50 Church St 


W. EDGAR REED 


Consulting Engineer 
Designer of Electrical Machinery 
Estimates. Reports, Plans, Specifications 
. and Supervision of Lighting, Railway, Indus- 
trial and Power Installations. 


585 Union Arcade Bldg., Pittsburgh, Pa. 


W. J. SQUIRE 


Consulting Engineet 


Railways—Power Plants 
Industrial Power and Illumination 
Transmission Lines, Appraisals and Reports 


618 Dwight Bldg.. Kansas City, Mo. 








ARTHUR L. MULLEGREN 
CONSULTING ENGINEER 


Steam and Electric Power Plants 
Public Utilities 
KANSAS CITY, MO. 


SANDERSON & PORTER 


Engineers 


PUBLIC UTILITIES AND INDUSTRIALS 
Design Construction Management 
Examinations Reports Valuations 
New York 


Chicago San Francisco 


STEVENS & WOOD 


INCORPORATED 
Engineers and Constructors 


120 BROADWAY; NEW YORK 
YOUNGSTOWN, 0. 








N. J. NEALL 


Consulting Engineer 
Electrical and Industrial Properties 


12 PEARL STREET. BOSTON. MASS 


SARGENT & LUNDY 


Incorporated 
Mechanical and Electrical Engineers 
1412 Edison Bldg. 
72 West Adams St. 
Chicago, IIl. 








OPHULS & HILL, Inc. 
formerly 
OPHULS, HILL & McCREERY, INC. 
Consulting Engineers 


Ice Making and Refrigeration 
Investigations and Reports 


112-114 West 42nd St., New York City 


PERCY H. THOMAS 
CONSULTING ENGINEER 
POWER 
DESIGN, SUPERVISION, ADVICE 


120 Broadway, New York City 











ScoFIELD ENGINEERING Co. 


Consulting Engineers 
Public Utility and Industrial Plants 
Design—C onstruction—O peration— 

Investigations—Valuations. 


PHILADELPHIA 


MASA. TOMATSURI 


Consulting Electrical Engineer 


Specialized adviser to American Manufac- 
turers intending to export to Great Britain 
and Europe. 

6 Lloyd’s Avenue 


London, E.C.3 








FARLEY OSGOOD 


Consultant 
Design, Construction. Operation 
Inter-Connection 
Oo 
PUBLIC UTILITIES 
National Bank of Commerce Building 








me 31 Nassau St., New York, N. Y. 
Yelephone: Rector 7878 Cable Address: Fargood 


J. E. SIRRINE & CO. 


Engineers 
Textile Mills; Hydro-Electric Development; To 
bacco Products Plants; Cotton, Tobacco and General 
Warehousing; Industrial Housing; Steam Power 
Plants; Steam Utilization. 


General Offices: Greenville, South Carolina 
Branches; Chattanooga, Tenn., Birmingham, Ala 





The J. G. White 
Engineering Corporation 


Engineers—Constructors 

Oil Refineries and Pipe Lines, Steam and Water Power 
Plants, Transmission Systems, Hotels, Apartments, 
Office and Industrial Buildings, Railroads. 








43 Exchange Place New York 











} Your card here—.. like having a traveling repre- 


sentative that offers your services as a Consulting Engineer 
to 98 per cent of the purchasing power of the Central Station 
field, every week! 


It goes on untiringly building prestige for you—making 
your name familiar in the field—seeking new business, while 
you are able to devote all your attention to business at hand. 
The cost is small in proportion to its value as a business 
aid—only $39.00 for 3 months including subscription to 
Electrical World, Three months order, minimum accepted. 
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he aan i ena PER WORD: INFORMATION; ; DISPLAYED-—-RATE PER INCH; 
Positions cents a word, minimum N in of offices 1 to Inches gs.6 o's duses.e'eca a 8.00 an. in 
75 cents a ruertlon, payable in advance. peas pte ie additional ie Peodawinsal ads, 4 to incheS..s...-eeeee4. 4.80 an in 
Positions Vacant oe all cage nor gre Discount of 10% it Gnd’ payment is made ins 7, #0, 25. Inchet.<. <6 0 ees ie 4.00 0n Aneh 
L 8 cents a word, minimum charge $2.00. advance for ‘consecutive insertions of An Baga hind inch is measured vertically on 
Proposals, 40 cents a line an insertion. ruses _undisplayed aan “(not including Proposals)... se, column, 8 gelumns—"32 Ancher——t0 4 Dage. i 
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POSITIONS VACANT POSITIONS VACANT POSITIONS WANTED 
: ; ro AS ASSISTANT to an executive or as 
BOILER Room Engineer with at least five | ELECTRICAL engineers with ability_to lay mechanical engineer in  an_ industrial, 
years’ practical experience and eo out electrical installation. Should _ have power, coal or metal mining company. 
ably with technical training to take knowledge of steam plant design and gen- Exxperience (power): erection, installa- 
charge of 12,000 H.P. boiler room—Loca- eral draughting room experience. _Prefer- tion and supervision of steam and elec- 
tion near New York City. P-97, Elec- ably should have experience coal or ore trical power equipment and air compres- 
trical World, Tenth Ave., at 56th Street, handling installation, surface and under- sors. (General): conveying, hauling, 
New York City. ground. Single men preferred. P-115, hoisting and ventilating ‘equipmenc. 
, . Electrical World, Tenth Ave. at 36th St., (Special): 15 years’ intimate contact 
CHIEF engineer ; mechanical and electrical, New York. with | coal mine Sperntion throughout 
required having specialized knowledge a ete amet sneieN Aisa il tears { S. and Canada. . Graduate M. E. 
of extra high tension substation equip- WANTED: High pressure steam fitter fore- K xcelle nt references, Position with good 
’ serten ientions stating reeds -yeqatlag gn presi C BLES future more important than immediate 
ment and design. Applications stating man for power plant work; must under- salary, PW-109. Electrical World, Tenth 
age, nationality, salary required, full stand turbine and boiler piping; give Ave. at 36th St.. New York 
particulars of experience (mechanical experience, age and wages wanted in ETO EE eee ee ere ene 
and electrical) and where obtained should first letter. Address Box 1371, Charles- 
be marked to the manager, The British ton, W. Va. — ee : ‘ Se een ei et 


Klectric Transformer Co, Ltd., Hayes, 


Middlesex, England. a —————___— ELECTRICAL Engineer, 18 vears’ experi 








WANTED A-1 Operating Engineers. Must ence, office and field, familiar with de- 
; understand both Westinghouse and G. E. Seti ye ge er operation of 
DISTRIBUTION engineers. Must be tech- Turbines and also some knowledge of the public utility steam an hydroelectric 


generating stations, substations, transmis- 








nical graduates with experience in de- electrical end. One preferred who under- = ‘aang Mb dear iio Nintge heres ; oles 
signing, estimating and construction of stands rotary converters. State experi- rt — Ss ee Sys- 
rural and retail distribution work. Give ence, age, salary, and when available. ig aw coat A + a and- ta een tt ea" 
detailed outline of experience, state salary Box 1371, Charleston, W. Va. ing. ndustria Partai appli ations anc 
expected and when available. Employ- maintenance in plants and buildings. Res- 
soe Division Box %i1 Birmingham ident and Office Engineer for Engineering 
Alabama WANTED man for eugineering department a hag — _eree ring office — 
en ames ee ees in small progressive motor factory, about Will ": Sain aaaaatiie eel Sublic 
a at : : j 10 miles from, New York City. | Must Utility, Engineering or Industrial Firm 
DRAFTSMEN, experienced on primary have good technical training and two PW-91. Electrical World. Tenth Ave., at 
substation and powerhouse work. Po- years’ experience in electrical design 36th Street Now Tork. ; eaig 
sitions permanent with chance for ad- and windings of small motors. Good op- ite eet ers 
vancement. State age, qualifications and portunity for young man with proper . 
salary expected. Employment Division, qualifications. State training and experi- 
Box 311, Birmingham, Alabama. ence in full, age, nationality and when ELECTRICAL design engineer or constru 


aeaaronee available. | “he, peectice} World, Tenth tion superintendent experienced on sub- 
PUBLIC —e eee t Ave. at 36th St. New York. station, power house, industrial plant 
14 utility in New Yor en SI eee ee a Oe design and construction, steel mills, paper 
New York City, operating large group |-————— SS pulp mills. 2% years’ industrial control 
of prope rties, hi is vacancy for an as- design. 14 vears’ experience. Registered 











sistant electrical engineer in general en- EMPLOYMENT SERVICE engineer. Main P. O. Box 284, Chicago 
gineering office. Complete details oi Illinois » O. xX od4, é , 
education and qualifications, also salary 5 Sr eee oe aa si 
desired, and recent photograph require! | ]1F YOU are qualified for position between ~ 
in application. P-81, Electrical World $2,500 and $25,000, and are receptive to 
Tenth Ave. at 36th St., New York. negotiations for new connection, your re- | ELECTRICAL engineer or assistant, with 
oe : Sa ee eR On ee sponse to this announcement is invited. public utility or large industrial, age 33 
; ws Se am, P : The undersigned provides a_ thoroughly years, with extensive experience on elec- 
SALES MANAGER for utility in Northern organized service, established seventeen trical problems, especially high tension 
Texas wanted Must have previous ex- years ago, to conduct confidential prelim- switching and distribution, 5 years with 
perience. State age, salary expected and inaries, and assist the qualified man in W. E. & M. Co. Will go anywhere, 
qualifications in first letter, P-102, Elec- locating th: particular position he desires. reasonable = salary. PW-116, Electrical 
trical World, 7 South Dearborn St., Chi- Not an employment agency. Retaining World, Guardian Bldg., Cleveland, Ohio. 
cago, Ml. fees protected by .refund provision, as ; 





stipulated in our agreement. Send name 
and address only for description of serv- 
HELP WANTED ice. R. W. Bixby, Inc., 262 Main Street, 


Buffalo, N. ‘ ig Epes 
METER TESTER son aa ae || When Writing 


r 
State full particulars as to experience and | ELECTRICAL World readers find our y Our Ad 








OUNSERESDORDOERAIIEED 










































salary. service effective in making connections. = 
P-106, Electrical World Individual, confidential. Refund agree- Provide an indexing or sub- E 
Ten Ave, at 36th St., New York City ment. Not agency. Jacob Penn, Incor- z 
: Tenth Ave, at 36th St ew Yor it) porated, 9 Park Place, New York. ject word, : 
' alienate Write it as the first word of : 
“BE A METER ENGINEER a Oe 
EARN MORE POSITIONS WANTED If it is a Position Wanted 
pm Position V d k 
Use your spare time to sie: Siecaatinieaias : or Position acant a make 
help you to a better job. ELECTRICAL Design Draftsman, age, 27, the first d th ki d of 
Central stations every- ten years experience on design of central ce : rst wor e ind o = 
where pay high salaries stations, railway and distribution sub- position sought or offered. : 
to men expert in inspect- stations, desires position with Public Thi ill 3 
ing and testing meters Utility. Location immaterial. PW-100, 18 Wi assure proper Z 
**I got a job here as Meter Electrical World, Guardian Bldg., Cleve- classification in the column. : 
Expert at a salary of £250.00 land, Ohio. . ° : 
per month and give your The right is reserved to re- : 
course in Meter Engineer- ° ; i 
ing, which I am studying, we , " ject, revise or properly clas- 
the credit for it.."—G. R. Efficient Technical Employment” sify all Want Advertise- 


Hundreds ‘earn The Engineering Employment ments. 


$3.000 and more. 


You ‘can do. the Agency Proper Classification 


vou at home. 154 Nassau St., New York City 




















An Engineering Employm Se > ~ on ops 
Write today for FREE BOOK and full details for Employers. ond okeos increases the possibility of 
Ft. Wayne Correspondence Schoo! No Charge to Employers. P R 
ee B. Ft. rt Ind Write or Wire Your Requirements 3 rompt eturns 3 
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_ | oa ~ 
= MOTOR GENERATOR SETS | & ey mag 3 Fea sta ee yp, Ds ©; GENERATORS—250 our = 
= 300 kw., 250/500 v., 3 ph., 60 cy., 2300 v. West- | 500° ; : u «. be ay — = 
= inghouse synch. motor generator set. | i as = = an ae — : — = G. E = 
= 1—250 kw., 250 v., G.E. Generator, 3 ph., 60 cy., 300 300 os Wosteie neh. ! 200 500 West. = 
= 506 v. caucus eoeiee, immu = \ — synch. 1 150 600 G. E. = 
= 200 kw., 600 r.p.m., 250 v. Gen., 3 ph., 60 cy., 1 180 400 pr y Ate oe ans po . 100 720 G. E. = 
= saan. cruahous tnatat, ; oo: oe 40 2200 Burke sl.rg. 3 brg. 1 75 450 Diehl = 
= 150 kw., 600 r.p.m., 250 v. Gen., 3 ph., 60 cy., 1 150 906 220/440, 2200 Wagner synch. 1 50 600 Westghse. = 
= 220/440 v. G.E. synchronous motor. 1 150 on a S E. synch. 1 30 1000 Westghse. = 
= 1—125 kw., 250 v. Westinghouse synchronous 1 50 600 ba ) é estghse. sq. cage (Smaller sizes on request) = 
= pnt rin, Roce Mt i ‘me 2200 G. E. MT. sl. rg. D. C. GENERATORS —125 VOLT =- 
= 1—100 kw., 125 v., D.C., 220/440 A.C., G.E. : ime ce one Elec. Machy. syn. 5, 10, 20, 22, 35, 50, 2-100 kw. = 
= synchronous motor generator set. ; an pa . a ent. 04 ce. motor | 3—21 kw. 1250r.p.m. Sprague = 
= 100 kw., 250 v. Gen., 900 r.p.m., 2200 syn- 1 100 900 4140/2200 GE _— Vv — awe -—230 sr = 
= ehromoun tector. ‘ wt aan +. Es. No p pm ype — 
Ss 1—75 ag 250 ¥. Generator, 3 ph., 60 cy., 2200 v : 100 = 220/440/2200 West. 1 350 450 G.E. = 
= synchronous motor. 1 75 720 a % oy Sw I a8 550 West. = 
= 1—50 kw., 250 v. Westinghouse, 3 ph., 60 cy., | 1 75 49 44 estg., C. 2 1 150 1100 West. SK = 
= 290/440 v. |= 290 +4 Allis-Chal. 8. R. 1 100 625 Westg. type S. = 
= 1—37 ¢kw., 900 rev., 110 v., D.C., on same base 1 60 aan =. ~ Ly bya ! 80 pm a aoa = 
= ith 6 i 220 v +a - oo ¥~ Ss. G8. FG. 2 75 75 festg. typeS = 
= oalaare’ ee ee motor. : = 300 220/440 /2300 Fair.-M. Syn. Mtr. 1 50 560 Westghse SK pod 
= 0-20-30 kw. Balancer Sets. int@wm an sec 1 50 200 Diehi = 
= —6 kw. Battery Chersing Sete a : oon 7. E. B. 1 50 650 Sprague = 
= ’ 1 501200 220/440 Wagner sl. rg. 1 10) 400 Diehl oa 
= TRANSFORMERS : bs Pb mer + bt ae sl. rg. 1 10) 1300 Diehl = 
= 4—150 kw., 4150 v., 120/240 Pittsburgh Oil 1 25 900 220 West CS. 33 700 On Wheeler = 
= Cooled Transformers. - 17% 900 220/440 G. E. MT. 1 35 420 Diehl = 
= 15—5 kw. to 30 kw., 3 ph. Pole Type, 2200/1100 2 21806 220/440 G.E, 1 20 665 Diehl! = 
= 440/220/110G. E. (2 Phase Motors on request) 1 20 200 Dieh! = 
—s 2 . —_ 
= A. C. GENERATORS BRAND NEW MOTORS i 13 1080 Cx Wheeler cM = 
= i ee ee Volts Ph. Type 8 7% 900 220-440 Gen. Electric MT 1 10 375/750 Westg.S.var.sp. = 
ae ners 9300 3 G.E.P 1 10 1200 220-440 Gen.Electric MT 8 ~<a 1350 Rochester = 
2, ae = 5 Wests, 3 15 1200 220-440 Gen. Electric MT (Smaller sizes on request) = 
oe pon 220/440/2200 3 Wagner 1 15 1200 220-440 Gen. Electric KT D. C. MOTORS—125 VOLT = 
= 3 5 $00 ed . aor 5 25 600 220-440 Gen.Electrie KT 1 150 600 G.E. = 
=? 100 900 = 3; OE 3 5 900 220-440 Gen.Electrie KT 1 100 675 G.E. = 
= ! s = onkrate 3 GE 1 "30 900 220-440 Gen. Electric KT 1 80 600 G.E. = 
= 5 2 220, ‘ ak : = = te ye _—— a 1—65 hp. General Electric Type CL 550/605 = 
= ; : . 220- xen. Electric } motor. = 
= A. C, ENGINE GENERATOR SET 1 40 900 220-440 Gen.Electrie KT | 3. 25 1200 Sprague = 
= 1—25 kw., 125/250 volt, 3 wire General Electric 1 40 1200 220-440 Gen.Electric KT | 1 20 650 G. E. = 
= Gasoline-Engine Set, new. 1 60 720 220-440 Gen.Electric KT 1 15 775 SK Westghse. Z 
PATIL 
POSITIONS WANTED POSITIONS WANTED | POSITIONS WANTED 











NEW business manager — university and | POSITION wanted by man 21 years in 
eight years’ experience on construction, ——— graduate having had _ public electrical field. Now employed as super- 
operation, maintenance and commercial d ini dl operating and sales experience | intendent of hydro plant. Can take 
work: familiar with distribution and desires position as new business manager. charge of city work also. Must have 
transmission engineering and operation ; Tae - available on reasonable notice. good school advantages. PW-99, Elec- 
employed as division superintendent of 7) wae references can be furnished. PW- trical World, 7 So. Dearborn St., Chi- 
large group of towns for past three as ber a ag hh Tenth Ave. at aaa cago, Ill. 

years; excellent references as to char- street, New York. 

acter, loyalty and ability; available 30 to 
60 days; prefer position with operating 
company in South America that offers | 
opportunity for future advancement. 
PW-104, Electrical World, 1600 Arch St., 
Philadelphia, Pa. 


i | 


Establishing channels 


Commercial ‘engineering feld with public | 5 through which engineers may 


ELECTRICAL engineer, single, age 26; 




















utility ; specialized in rate analysis and 


application ; experience in industrial ri 
sales and public relations activities; k f 

preparation of proposals and contracts. wor or common purposes iT 
PW-98, Electrical World, Tenth Ave. at 
36th St., New York. 











7 - The American Association of Engineers serves as a clearing house k 
SALES ENGINEER, technical education, for engineering positions; has a life, health, and accident insurance 
twenty years’ experience consulting anc : . ‘ fagaRh 
sales work, salary or commission account, contract with an old line company whereby members can obtain insur- 
New York preferred. PW-110, Electrical ance, at the very lowes = ; Sane H * 
World, Tenth Ave. at 36th St.,, New York. | ‘ y lowest rates; and maintains regular committees on 


services and salaries of engineers in Public Service and private prac- 
tice. The A. A. E. can help you in any problem or phase of service 
Available as connected with the engineering profession. Clip and mail the coupon 





NTT 
Ka 
































<4 
ae 
for complete information and our booklet “Engi 3 i tion.” a 
pooklet “Engineers in Action. | 
Manager or 4 
. 
Superintendent Y ‘ : 
Klectrical engineer, Member A. I. E. E., with mali coupon now Pe 
a background of responsible executive employ- a 
> ment in electric railway operation (surface and ig 
= rapid transit) and in association with promi- — “9 
: nent manufacturers of electric railway and by 2 ae ° “| 
Be ee American Association of Engineers 4 
3 This knowledge and experience should A 63 E. Adams Street, Chicago er 
: particularly valuable to an operating or hold- P Te 
: ing corporation that needs a better under- Send me without obligation on my part, additional information regarding 3 
H standing of its railway and power equipment. membership in the A.A.E. and its benefits. : 
: Now employed, desire to change. N 
: Preliminary correspondence for confidential 0 EY eae er er eer Tee eeccceoe CeocreHedes degobdodecnetacre " 
A exchange of additional information is invited. eeipe 
rg ae oe acer Pe ER ire EL TTR a 
: Tenth Ave. at 36th St., New York City. Position 
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Why pay more? 


ca 


Thousands of satisfied users during the past 
33 years have proved that Gregory 
Hi-Grade-Rebuilt Motors are dependable 


You Save the Difference in Price! 


The tremendous stock of Hi-Grade-Rebuilt Electrical Machinery now on hand at our 
warehouse offers an exceptional opportunity to obtain your choice of Standard Makes 


and render the same service as new motors. 


at a decided Saving in Time and Money. 





Quick Shipment—Unsurpassed Service—Money-Back Guarantee— 
Tell us your requirements, or send for our 60-page MONTHLY BARGAIN SHEET 


GREGORY ELECTRIC CO. 


Rebuilders of Hi-Grade Electrical Machinery 
Since 1893 


Lincoln, Sixteenth and Wood Streets 
CHICAGO, ILLINOIS 


HI-GRADE:REBUILT 


70 70% 




















(Continued from pages 50 and 51) 
University 


SALES } A 
mechanical and electrical engineer, quali- 


fied b 
ability 
to get 


available. 
Dearborn St., 


POSITIONS WANTED 


ENGINEER 


v technical, sales ¢ 
, together with bro 
results. Age 34. 


Will 


travel, I 
Chicago, Il. 


ad 


trained 


executive 
experience 
Immediately 
»"W-112, 7 So. 


ind 





STEEL electrical engineer, college graduate, 
with 4 years’ experience in power plants, 


Graduate 
industrial experience 


substa 


mill engineering, 
PW-111, 


Phila 


TECHNICAL 


tions, 


Pa. 


industrial control 
desires 


Electrical World, 


and steel 


new connection. 


1600 Arch St., 





graduate, 


desires 


position 


with public utility or industrial concern. 
Iixxperience includes two years’ electrical 


manuf 
structi 
operat 


acturer’s 
on 
ing 


course, 
and maintenance 
PW-114, 


Elec 


1600 Arch St., Phila., Pa. 


AGENCIES WANTE 


office. 


manufacturers seeking 
AW-113, Electrical 


Representation Available 
with 


engineer 


10 


tw 


oO years con- 
and one year 
‘trical World, 


years’ broad 


will establish sales 


Correspondence 


World, 


born St., Chicago, Tl 


invited from 


representation. 


7 So. Dear- 





EDUCATIONAL 


Bliss Electrical School 
Condensed course in electrical engineering. 
Complete in one year. For men of char- 
acter, ambition and limited time. Theo- 
retical principles and practical applica- 
tiens of electricity. Mathematics, steam 
and gas engines, mechanical drawing, 
extensive shop work. Construction, in- 
stallation, testing. Fireproof dormitories, 
dining hall, laboratories, shops. Estab- 
lished 1893. Send for catalog. 239 
Takoma Ave., Washington, D. C. 





FREE BULLETINS 


Free Bulletins 


The latest Randle Bulletin of used power 
plant equipment is now being issued by 








The Randle Machinery Company, 17238 
Powers St., Cincinnati, Ohio. Copies 
available on request. 
Free Bulletins 
The September issue of the “Gregory 
Monthly Bargain Sheet” a 58-page book- 


let of rebuilt electrical equipment, is now 
heing distributed by the Gregory Elec- 
tric Co., Lincoln, Sixteen and Wood Sts., 
Chicago, Il. Copies available upon 
request. 





WANTED 
Alternating Current 


Generator 
1—800 to 1250 Kva., 3 phase, 60 
cvcle, 2300 or 440: volts, direct 
connected to uniflow steam 
or modern simple corliss 
engine. 
Give complete details including age, 


condition, location and price by first 


mail. 
W-117. Electrical World 
Tenth Ave. at 36th St.. New York City 

















‘“‘Opportunity’’ Advertising: 


Think 
**SEARCHLIGHT” 
First! 


UEDDODDDOROEONSDONOEGDEROOORDROERS 


aunanvnnne 








Sales Engineer— 
Representative 


open for position or representative proposi- 
tion in Eastern states, 


High 


head underground equipment 


tiles. 


RA-83, 


Electrical World 
Tenth Ave. at 36th St., New York City 


tension over- 
and _ special- 











We off 


industrial plants 


details. 


Co-Operative Utilities Company, Inc. 
Columbia Ave., 


DISTRIBUTORS 
WANTED 


proposition to live-wire 
salesmen calling on the electrical departments of 
and central stations. 


er an attractive 


1503 


Phil 





Write for 


adelphia 





from 50 to 75 per cent. 
will pass it on to the trade. 





Purchase of Right-of-Way 


We have perfected a scheme for the purchase of right- 
of-way for transmission lines that is effecting a saving of 
If interested, write us and we 


M-66, Electrical World, Guardian Bldg., Cleveland, Ohio 
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LIQUIDATION! 


ENTIRE CRAMP SHIPYARD 
MACHINERY—EQUIPMENT—SUPPLIES 


Including: 





LOCOMOTIVES 
LOCOMOTIVE CRANES 
FLAT CARS AND GONDOLAS 
HOISTS AND DERRICKS 
OVERHEAD TRAVELLING CRANES 
CANTILEVER CRANES 
GANTRY CRANES 
LAUNCHES 
AIR COMPRESSORS 
GENERATORS—CONVERTERS 
BARGES—LIGHTERS—SCOWS 
PIPE MACHINES 
PUMPS 
ELECTRIC MOTORS 
MOTOR TRUCKS 
ETC., ETC. 


4 " s 
—) ‘4 a 


aes 4 4 ‘a 
TUNA axes 


uk 


4 





PLANT NOW OPEN FOR 
INSPECTION 





Also—hundreds of Chain Hoists, Vises, Drills, Hand Tools, Pneumatic Tools, 
Bending Plates, Anvils, Forges, Miles of Monorail, Staybolt, Pipe and Machine 
Taps, Reamers, Boring Bars, Oil Storage Tanks, Blowers, Belt Lacers, Hack 


Saws, Platform and Railroad Scales, Etc., etc., etc. 
Hundreds of tons of New Pipe, Fittings, Bolts, Bar Steel, Rivets, Brass and Iron 


Screws, Nails, Hardware and Electrical Supplies of every nature. 
if you don’t see what 





IT is impossible to list everything we have for sale... ... 
you want, ask us for it! 


For full information, description and prices of any items, Wire or Write 


WM. CRAMP & SONS SHIP & ENGINE BUILDING CO. 


EDWARD M.-P. MURPHY, INC., AGENT 
Richmond and Norris Sts., Philadelphia, Pa. New York Office, 165 Broadway 
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“Considerably less than half the cost of new transformers” oF 
—says a four year customer 

We have handled the rewinding of trans- consider that ALL these transformers have 
formers aggregating over 5100 kva. for this given entire satisfaction. 

customer. The superintendent writes that he Write for prices. Also for our Monthly Bul- 
has checked the bills for this work, and finds letin of rebuilt transformer offerings from a 
that they total LESS THAN HALF the cost stock which averages 4,000 units from 1 to 

of equivalent new equipment. 1,000 kva.; 110 to 66,000 volts— 


Distinctly profitable, when you 30% to 60% savings in cost. 
WE BUY MODERN TYPE TRANSFORMERS—ANY SIZE—ANY QUANTITY 


we ELECTRIC SERVICE CO.“ 


Americas Used Transformer Clearing House 
212 Walnut Street ‘Gtikancatieatamelitte 
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1—120 hp. Allis-Chalmers Slip Ring, 750 r.p.m., 440 volts, ARCHER & BALDWIN, Inc 
crane type. Complete $600.00. d > 


2—75 hp. F and M Type B, 550 volts, 3 phase, 750 r.p.m. 
Complete $450.00. f 


126 Liberty St., New York City Telephone—Rector 4025 


* e = 

= 

25 CRILE A.C. Engine Units’. 
1—300 kw., 375 kva. General Electric 3 ph., 60 ey., 240/480 v., =z 

— 150 r.p.m. Alternator, direct connected to 21x30 side crank = 

4-valve heavy duty Erie Ball Engine. Unit installed new in = 

1923—exceptional condition, instant shipment. = 

« e = 

Attractive Prices 2—Units each as follows: 105 kw., 125 kva. General Electric = 

revolving field type Alternators, 3 ph., 60 cy., 240/480 v., 257 = 

~ A . r.p.m. direct connected to 14%x16 side crank Buckeye Auto- = 

1—250 hp. General Electric Squirrel Cage, 440 volts, 1500 matic Engine, complete with exciter and rheostats. = 
-p.m. 000.00. = 
cg $1 0.8 rt ; ; ‘ 1—50 kva. Burke 2 or 3 phase, 240/480 v., 60 cy., 300 r.p.m. = 
2—200 hp. Westinghouse Slip Ring, Type CW, 3 bearing, Alternator, direct connected to 12x12 Erie Ball center crank = 
750 r.p.m., 440 volts. Complete $1000.00 each. Automatic Engine, practically new. z 
1—150 hp. Wagner Sq. Cage, 750 r.p.m., 440 volts. Com- Send for Full List Electrical and Steam Machinery = 
plete $600.00. of Every Description. = 





1—50 hp. Gen. Elec. Type I, Form M, 440 volts, 3 phase, 















































500 r.p.m., Slip Ring. Complete $550.00. : 
3—40 hp. Gen. Elec., Type I, 440 volts, 25 cycle, 3 phase, POW ER APPARA I [ IS 
g 1500 r.p.m., vertical motors. $250.00 each. 
Smaller Sizes in Proportion, 1—3000 kw. General Elec. Turbo Generator with condenser, 
Write for Catalogue. GUARANTEE etc. 
All apparatus _ sold, 2—1000 kw. General Elec. Turbo Generators. 
pi Meng SS | Se. new or used, carries 1—780 kva. Westinghouse Turbo Generator. 
we have made change-overs for our guarantee to correct 3—300 kw. turbo generator units. 
many large electric light and by repair or replace- 
power companies, “ 1—90 kw. turbo generator. 
ment, at our expense, 2 ‘ , . ; 
all electrical and me- 3—85 kva. A.C. generator to 125 hp. American Diesel engines. 
ER( ER chanical defects occur- 1—200 kw. West. Elec. A.C. Generator to Skinner Unaflow. 
ring in such apparatus, TURBO GENERATORS, VARIOUS SIZES; ALSO LARGE STOCK 
for a period of one TRANSFORMERS, ENGINE DRIVEN UNITS, MOTOR  GEN- 
ROTHERS year after date of ERATORS, MOTORS, DYNAMOS OF ALL DESCRIPTIONS 
91 St. Paul St. shipment. BERGER Bros. Cc 
inane , (F. O. B. Rochester) GEORGE SACHSENMAIER CoO. 
ROCHESTER, N. Y. 8401 Hegerman St., Holmesburg, Phila., Pa. 
Megvucsaceceenccceecuecsuerevacccecegscsuceesssnsuecerenoceeesascercevegcacecerssqceceeensvqcienseeaty [eUUUAUEUAATUELEUEAETOECUELUECOUELOECOETORCOEEUEEUEEAUEUOSTEEUECUECOEC EE EEA SCTE 
Cet yo ts into the S hlight 
665 H P MOTORS IN SAN FRANCISCO 3 
atti 500 hp., 1150 r.p.m. 440 vy. 60 eye. 3 ph. H 
DIESEL OIL ENGINE 100 hp., 690 r.p.m. 440 v. 60 eye. 3 ph. i 
85 hp., 720 r.p.m. 2980 v. 60 cye. 3 ph. 
Above motors are squirrel cage = 
UNIT 150 hp., 600 r.p.m. 440 v. 60 eye. 3 ph. = 
sO hp., $70 r.p.m. 446 v. 60 cye. 3 ph 4 
OFFERS BIG BARGAINS consisting of McIntosh & Seymour Diesel 2 above motors are slip ring with control. z 
is Oil Engine, 665 HP., direct connected to Minstatest Renele & Menten 6 : 
IN G.E. Generator, 3 phase, 60 cycles, 625 +e oe er rgaaa 8 ee ay n > eg : 
Used and Rebuilt Engine Generator Sets, Turbo K.V.A., 2300 volts, 150 R.P.M., with 1160 ryant St. San ranciseo, Calif Z 
Generator Sets, Motors, Rotary Converters, Gen- accessories constituting a complete operat- 
erators, Motor Generator Sets, Engines, Boilers, ing unit. mig 





Steam and Electric Machinery of all kinds also 


Machine "Tools. Send for our new machinery fist tl gg gm a ea MOTOR BARGAINS-— 


Yours for the asking. 


settee 


giving nn. F HB and for Ms 200 hp., 450 r.p.m., 440 v. 60 cy., 3 ph., GE E 
150 hp., 490 r.p.m., 440 v., 25 cy., 3 ph., Allis. = 


The 4 A | D si F. B. CUTTER CO. < hp, oe kam, a Te a. I Fy oS 


Steam and Electrical Machinery Electric yariable speed with control panel. 


na | -\q ‘al { fy E RY CY .. aise bes - = om a Church Overhauled and Guaranteed. Low Prices. : 
. ew Yo N. Y. FY 
1822 Powers St., Cincinnati, O. V. M. NUSSBAUM &CO., Ft. Wayne, Ind, : 












St., 





























SEPTEMBER 24, 1927 
Electrical World 














Sixty-six from Sixty-eight leaves Two—just 
simple Arithmetic and the answer is the 


() number of 823 H.P. Boilers now on hand 
at Old Hickory. 


Originally there were 68 of these splendid 823-hp. Babeock & 


Wilcox Stirling boilers installed at Old Hickory to do their part Wh Th W 
Ys in the winning of the World War. After a few months’ use they were ere ey ent 
offered to the r 


» power users of America and now 66 of the boilers 








are in service in 17 different states You will note that 26 of 


the boilers are in three states——-Ohio, Michigan and Ilinois— West Virginia eeccesccceces 8 

1 states which have the most rigid code requirements. Constructed , ou ee 9 
- under A.S.M.E. code requirements these boilers will meet practi New Hampshire Settee wens ~ 
cally any insurance or law requirement. Complete specifications W ashington SEO RT SS ee 2 

and drawings on request Ohio 12 


SPECIFICATIONS North Carolina baee wh denne 3 


NES 3 ca tacvres swwaee wa 2 
823 hp. Stirling Water Tube Steam 1—-Water column fitted with bronze mountings for 

















mad ae gt CO |. ve vcee doce wes 4 
Boilers, as purchased from Babcock yore pn pee and three try cocks with DSisbionn 6 
and Wilcox Company. 5a" Pesenns Wide Wiles end cas: 8” Beane WeMIBan .... ee eevee eee ee 
Class M-30, each unit having 8226 sq.ft. heating Check, Valve for feed. ; ’ Mississippi ceoceeervcsescesecs 2 
! surface, im  secatdonte with following specifica- 2—2%%” Blow-Off Valves and two Stop Cocks. ee I 2 
tions anc S.M.E. Code 7 
The heating surface of each boiler consists of STEAM OUTLET: Pennsylvania ed eeeeeoecese . 1 | 
three steam and water drums and a mud drum The main steam outlet flanged, 8 inches in diam- Texas Fp ie aT een 1 | 
as follows a eter, with 15-inch flange. 2 a } 
Steam Drums 42” diameter,17’1%” long, EE ARO Pt tere y 
7,” plate Phe rk te i. SUPPORTS: Nebraska 5 | 
1 Mud Drum, 48” diameter, 16°7% long, 1 | Each boiler supported on a steel framework entire- — oe, VESs KK ecewetKee ss 
plate. a eur ly independent of the setting to allow for con Illinois Sed etdoeures cers tess ° $ 
Drums connected by 630 tubes, 314” in diameter, traction and expansion without straining either the Sams 2 | 
a e eocumieg be ,cech boiler 18°0 wide, 23°3 | boiler or the brickwork and to allow repairs ot SUG “éeveccerocesss bee eedee e > 
deep, 29°9 igh, — “ | renewal of the latter without disturbing the boiler f NO is a ee 
ae ag ee ee ee ee or its counections. Arkansa a 
TUBES | WORKING PRESSURE Yotal 66 | 
Tubes, 314-inch, hot rolled seamless steel, No. 10 | The boilers were constructed for a working pres 
gauge, for working pressure of 180 pounds to | ure of 200 pounds per square inch. All drums | 
and including 225 pounds. | were tested and made tight under hydrostatic pres- i 
VALVES AND FITTINGS: | sure of 300 pounds. STOKERS: 
Each boiler supplied with the following valves and 8-retort Westinghouse double dump underfeed 
fittings ACCESSORIES: stoker with tine shaft spockets, transmission | 
1—-414” Safety Valves. nickel seat, set to blow at Accessories furnished in — to those mentioned: guards, extension coal Lae and 1 . ’x8” Buf 
200 pounds 1—-8” Foster non-return Valve falo vertical engine. single acting, inclosed type, 
1—15” Ashcroft Steam Gauge with 12”, 400-lb. 1—6” Element Vulcan Soot Blower complete with Class A, rated at 32 hp. 350 r.p.m., equipped | 
dial. all piping and valves. with one 244” Buffalo governor. | 


NASHVILLE  areaiciaaei Comrena ie OLD HIckory, iia | 
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MOTOR BARGAINS 


New and Used _—__ Selected Bargains 
Slip Ring Motors 

H.P. Make R.P.M. Ph. v. T ype 

10 Watson 1200 3. 220 


SELECT BARGAINS 


Slip Ring Motors, 220/440 Volt, 3 Ph., 60 Cy. 


1—200-hp. Westing., Type CW, 514 r.p.m. 
>» 


2—-200-hp. Fairbanks-Morse, Type BV, 600 r.p.m. 





. 


So 





AMS.) 





pa 2 ys 1—200-hp. Crocker-Wheeler, Type AQ, 600 r.p.m. 
7% Lincoln 1800 3 oan MT. 1—75-hp. Allis-Chalmers, 865 r.p.m. 
71, G i 1800 3 440 M.T.C 2—40-hp. Westgh., Type CW, 690 r.p.m. 
‘7/2 1. Ds. ‘ < . 2—30-hp. Westgh., Type CI, 87 p.m. 
5 GE 900 3 220 M.T.C. p. Westgh., Type CI, $70 r.p.m 
: 5 GE, 1200 2 4220) «M.Q. Synchronous Motor Generator Sets 
o Squirrel Cage Motors canal 8 New Westinghouse 3 Bearing, A.C., Type G. 50 
op (3 Ph., 60 Cy., 220/440) pe, Kva., 220 v.,. 3 ph.. 60 cy., 1200 r.p.m., D.C., 
4 H.P Vake R.P.M. T ye Type SK-150L,, 125 volt. 
bee 5O G.E 1200 mie Photo, Particulats and Price on Request. 
pis 50 G.E 900 K.T Get Our Stock List. 
-_ 


MOTORS—GENERATORS—TRANSFORMERS 
AND OTHER ELECTRICAL EQUIPMENT 


BelyeaCo.,Ine., 42) 345 


REBUILT—GUARANTEED 


4 Large stock of Motors from ™% to 300 hp. Also Gener- 
“=F ators and Motor Generator sets of all characteristics. 


L. J LAND, 207 Centre St., N. Y. C. 
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~ SURPLUS POWER PLANT EQUIPMENT 


We are offering for sale at attractive prices 


nme 





Steam Engines, Generators, Motors, Turbo Generator Sets, Pumps, Boilers, Fans, Compressors, Condens- 
ers, Switchboards, Belting, Pulleys, Shafting, Street Cars. SPECIAL—One 8000 H.P. Hydro Plant, consist- 
ing of 4 Morgan-Smith Wheels, Generators, Switchboards, Exciters, Etc. Maximum Operating Head 40 
Feet. 


PUTTS 


En 


Address all inquiries to Attn. H. M. Tickle, Asst. Treasurer 


ALABAMA POWER CO., BIRMINGHAM, ALA. 


CON TUTACATEDUADADUADASUED AEDS ENE EDTE OUTST ETNA 
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Volts M ake 
440-220 G.E 
2200 G.E 
220- 440 G.E. 
220-440-550 G.E 
440-220 G.E 
2200 G.E. 
440-220 G.E 
550 G.E. 
2200 G.E. 
550 G.E. 
220-440 G.E 
220-440 G.E. 
220-440 Westghse. 
220-440 G.E 
220-440 G.E. 





220- 440 
220-440 


STEPHEN HALL & CO.,INC., 7th and Adams Sts.. HOBOKEN, N. J. 





Speed 
4 


900 
1200 
1200 





Direct Current Motors 


150 230 875 General Electric DLC 
130 115 1200 Genera! Electric RC 
125 125 900 General Electric RC 
100 230 950 General Electric RC 
75 230 600 Genera! Electric DLC 
75 230 700 Westghse. be] 
50 230 650 General Electric RC 
50 230 750 Westghse SK 
30 115 1100 General Electric RC 
Direct Current Generators 
Kw. Volts Speed Make Type 
150 125 400 General Electric MPC 
100 250/125 950 General Electric RC 
90 25 1150 General Electric RC 
75 250 700 General Electric DLC 
65 125 800 Westghse. SK 
50 250 750 General Electric RC 
50 250 850 Westghse. Sk 
Motor Generator Sets 
1—220-kw., 250-v., 514-r.p.m., Westghse, D.C. 


with 300-kva., 2200-v., 3-ph., 60-cy., syn. 

1—75-kw., 125-v., 1200-r.p.m., G.E., Gen. con- 
nected to 112-hp., 220-440, 3-ph., 60-cy., sq. 
cage motor. 


1—125-kva., 


1—35-kw., 


1—35-kw E. 1 


1—55-kw., 





A. C. Generators 


1—187-kva., 720-r.p.m., 2200-440-220-v., 3-ph. 
60-cy., G. E, belted exciter. 

1— 150-kw.. 600-r.p.m., 2200-440-220 G. E. belted 
exciter 

1—115-kva., 900-r.p.m., 2200-v., 3-ph., 60-cy., 
Allis-Chalmers, direct connected exciter. 

1—112}-kva. 900-r.p.m., 2200-v., 3-ph., 60-cy., 


E. direct connected exciter. 


1—30-kw., 1200-r.p.m., 2300-440-220-v., 3-ph. 
60-cy., G. E. belted exciter. 
Turbo-Generators 
1—500-kw., Westghse., 2300-550-440-v., 3600- 


r.p.m., 3-ph., 60-cy., with baro. condenser. 
240-480-550-v., 3-ph., 60-cy., 900- 
r.p.m., Westghse., A. C. Generator with direct 
connected exciter, geared to Westinghouse non- 
condensing 7200-r.p.m. turbine. 
Westghse., 125-250-v., D.C., 1200- 
r.p.m., 3-wire, connected to 7200-r.p.m. West- 
inghouse geared turbine. 

25-volt, D.C., 3600-r.p.m., con- 
nected 8 ‘Curtis turbine. 


ngine Generator Sets 
2300—480-—240-v 300-r.p.m., G.E 
Type ATB, connected to 11xl2 Ames side 
crank engine. 








GENERAL ELECTRIC VOLTAGE Ss, 
; REGULATORS = ee GENERATING UNIT 
We have a number of 100 amp., 60 cycle, 2300 1—2:8x32 Chuse -releas ‘orlis 
volt, type eno pone Electric a go ol Magnet Wire (new) pa _—_ PO. 7 ~_ _ 
complete with operating motor, relay, resistor, m 480 volts 3 phase, 60 le, ‘C rocks nt 
contact making voltmeter, current and_ potential 7,000 pounds. S OMS, « p hase, OU CYC FOCKSE- 
transformers which we will sell for $200.00 each. Write to C. W. LEPPER, Wheeler Generator. Attractive price. 
At this price there is no excuse for not giving yow No. 1 Round Double Cotton Covered Immediate shipment. 
CEE SONNE See General Purchasing Agent THE JOS. L. SKELDON ENGR. CO., 
_ GEORGE SACHSENMAIER CO. 435 Sixth Avenue, Pittsburgh, Pa. Toledo, Ohio 
8401 Hegerman St., Holmesburg, Phila., Pa. . 








3—500 


25 ¢ 


2—400 





erators, 
Motor 


FREQUENCY 
CHANGERS 


25 to 60 Cycle 


kva.. General Electric Gen- 
2400 volt, 62%. cycle. 
6600 volt, 25 cycle. 





ROTARY 
CONVERTERS 


Ge neral 


Electric, 125-250 volt D.C., 
yele on A.C. ‘side. 
kw., 2—750 kw., 2—1500 kw., 


—2000 kw. 





PUMPS 


1—DeLaval, 35-ft. head, 500 GPM. 
1—Platt, 400-ft. head, 300 GPM. 
1—Platt, 240-ft. head, 700 GPM. 
i—Platt, 160-ft. head, 400 GPM. 
i—Platt, 65-ft. head, 1600 GPM. 
i—Platt, 35-ft. head, 2400 GPM 
i—Platt, 40-ft. head, 1200 GPM. 
i—Platt, 20-ft. head, 1900 GPM. 
1—24-in. Worthington Drainage Pump, 
15-ft head, 20,000 GPM. 
2—100-hp. Worthingtons with Genera- 
tors. 
PRAMS 





Complete stock of equipment for 
distribution systems and industrial 


plants. 


Address, Attention W. C. Blair, 


Industrial Engineer 


Kansas City Power 


& Light Co. 


1332 Grand Avenue, 
Kansas City, Mo. 











FOR SALE 
STEAM TURBOS 60 Cy. 3 Ph. 
1—New 625 Kva., 2300 v., 60 cy., 3 ph. 
1875 Kva., 6600/2200 v., 3 ph. 
3125 Kva., 4000/2300 v., 60 cy., 3 ph. 
1500 Kva., 2400 v., 60 cy., 3 ph. 
1—7500 Kw., 2300 v.. 60 cy., 3 


1—15000 KVA., 2300 VOLT, 60 CY., 3 PH. 
MIXED-LOW PRESS TURBOS 
1500 Kva. (bleeder), 4890/2300 v. 
MOTORS—6O0 cy., 3 ph. 
50—100-200-300-400-500-600-800-1000 hp. 
MISCELLANEOUS EQUIPMENT 
107 kva., 2300 v., pM 3 ph. OIL ENG 


NEW 14 TON ELEC. FURNACE 
450 kva., 2300 v., 3 ph. Corliss Set 
NEW 1,000 HP., 200-LB. BOTLERS. 
312 kva., 480 v., 3 ph. Corliss Set. 
ROSS POWER EQUIPMENT CO. 
Indianapolis, Ind. 


Compensators 


500—New General Electric, push 
button assorted sizes. Send 
for list. 


Special 714 hp., 3 ph., 60 cy., 440 
v., $30.00 each. 


ELECTRIC SERVICE CO. 


lst Ave. & 9th St., Watervliet, N. Y. 








FOR SALE 


RELIANCE MOTORS 


6—7% hp., 250 r.p.m., 220 D.C, volts. 
Guaranteed in good condition. 
FS-107, Electrical World 


Tenth Ave. at 36th St., New York City 











FOR SALE 


Direct Current, Direct Connected 
Generating Sets. Excellent Con- 
dition. See them and make your 
own price. 

1—Type MP, Class 6-35-300, Form L, 


Amp, 297, speed 300 volts, 115 Gen- 
eral Electric direct connected to 11x10 


Ames Engine. 

i—Type MP, Class 6-75-270. Form L, 
amp. 636, speed 270, volts 115 General 
Electric direct connected to 14x14 Ames 
Engine. 

1—Type MP, Class 6-100-260, Form L, 
amp 847, speed 260 volts, 115 General 


Electric direct connected to 16x14 Ames 
Engine. 

1—Type MPC, Close 8-150-200, 125 v., 
Form LD, amp. 1,200, speed 200, Gen- 
eral Electric, direct connected to 19x20 
Ames Unaflow Engine. 


STONE & WEBSTER, INC. 


P. 0. Box 1201, Hartford, Conn. 


Why Save It? 


Equipment you have replaced, or 
for which you have no further use 
can probably be sold at a good 
price now. Later it may not be 
worth as much. 


Weed out equipment and let a 


“Searchlight” Ad 


help you sell it promptly 
G-9 














FOR SALE: 


Wind Direction and 
Velocity Recorder 


complete, consisting of wind vane, with 
electric contact mounted on eighteen-foot 
support anemometer for electrically trans- 
mitting velocity, wind direction and veloc- 
ity recorder including batteries and thirty- 
five foot of cable, purchased from Julien P. 
Friez & Sons, Baltimore, Md. (In good 
eondition.) 


Write to C. W. Lepper 


General Purchasing Agent 
435 Sixth Avenue, Pittsburgh, Pa. 
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HIGH GRADE STANDARD EQUIPMENT 


Slip Ring Motors—3 Ph., 60 Cy. 
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ee ee OHNS-MANVILLE Transite Corrugated is 
Second clita tiaetane. a monolithic sheet of indestructible asbestos 
housed with Transite Corru- > j 

gated. It will withstand the vi- and Portland cement. It cannot rust, rot, cor- 
bration shocks. It is fireproof. rode, or burn—and never requires painting. 


Think of the money this saves. No cost but 
the first cost—a siding and roofing that endures 
through the life of any structure. 


Where is the economy in housing a conveyor 
or coal breaker with a roofing and siding that 
will need constant care and attention when you 
can do the job once and for all with Transite 
Corrugated? 


Any equipment that is housed with Transite 
Corrugated will always be protected against 
weather, time, and fire; and the use of this ma- 
terial will produce a pleasing appearance. ‘To 
install ‘T'ransite Corrugated is an economy. 


JOHNS-MANVILLE CORPORATION, MADISON AVE. AT 4ist ST., NEW YORK CITY 
BRANCHES IN ALL LARGE CITIES. Canada: CANADIAN JOHNS-MANVILLE CO., LTD., TORONTO 


JOHNS-MANVILLE 


TRANSITE CORRUGATED ASBESTOS 
ROOFING AND SIDING 





and its allied products 
INSULATION 
BRAKE LININGS 
ROOFINGS 
PACKINGS 
CEMENTS 
FIRE 
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Why not have the efficiency 
of a SHERMAN Ground 
Clamp. t00.78. ori Po Pe 


In keeping with your 
policy of efficiency of 
equipment you can be 
sure of the ground clamps 
if you specify Sherman. 
It is highly perfected— 
made of all-copper, in 
one piece, secuving high 
conductivity and a tight 





grip. It is economy to 
Patented use it. Improves on the 
Can be applied quickly higher priced ground 


—only a screw driver 
needed — adjustable and 
durable. Bolt is heavily 
rust-proofed. 


Approved 


clamps, simple to use, yet 


costs less. 
Ask for a Sample 


Sold by Jobbers. 


H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 
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THE WORLD’S STANDARD 


“IRVINGTON” 


Black and Yellow 
Varnished Silk, Varnished Cambric, Varnished Paper 


Irv-O-Slot Insulation Flexible Varnished Tubing 
Insulating Varnishes and Compounds 








Irvington Varnish & Insulator Co. 
Irvington, N. J. 


EEPTOCCCOCOR CORO OCR COUPER EEE T ESTEE EEE 


Sales Representatives 


Mitchell-Rand Mfg. Co., N. Y. 
E. M. Wolcott, Rochester 


Prehler Brothers Inc., Chicago 

White Supply Co., St. Louis 

1. W. Levine, Montreal Clapp & LaMoree, Los Angeles 

A. L. Gillies, Toronto Martin Woodard, Seattle 
Consumers’ Rubber Co., Cleveland 











Paper base 
Canvas base 





‘DHENOLITE. 


Laminated BAKELITE 


SHEETS 
RODS 
TUBES 
SHAPES 





NATIONAL VULCANIZED FIBRE CO, 


WILMINGTON DEL., U.S.A. 


Offices in principal cities 
EET ORT TERS SES 
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Note Protection at Corners =” 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fibre insulation 
%6 prevents troublesome short cir- 
cuits and grounds. 4 sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 
Boston, Mass. 









HARD PORCELAIN 


For Electrical Specialties 


IMPERIAL PORCELAIN WORKS 
TRENTON, N. J 





COPPPLASODDOOPOEDASDOLOEDOOROED OEE 








Su is 


D. M. STEWARD MFG. CO. 
Chattanooga, Tenn. 


For Forty Years the leading heat resisting 
insulation Manufacturers. Ask about 


“LAVITE” 
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For High Grade 
Electrical Equipment 


For Switchboards, circuit breakers, compensa- 
tors and similar electrical equipment Monson 
Slate is recognized as the best. 

We ave just completed additions to our pro- 
ilucing facilities which provide for double our 
former capacity, Thus manufacturers of elec- 
trical apparatus are assured prompt attention 
und quick shipments 


Write us your needs NOW 


Portland-Monson Slate Company 
Portland, Me. Quarries at Monson, Me. 


ALL 





went) 





ELECTRICAL WIRES and CABLES | 





John A.Roebling’s Sons Co., Trenton.N.J. 


L 


SUULTELELAEDUULEUD EEE EEOLSODDOOREDDODT EDT DEROERESE DEED: 
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There is no other “‘copper-= 
covered steel” or “copper-= 
clad steel’’ made lik: 

COPPERWELD—by the= 
Molten Welding Process 


Non-Rusting 


“CODPERWELD” 


WIRE—STRAND—RODS 


Copp: d\ Ste 


MAIN OFFICE & MILLS—BRADDOCK P. 0., RANKIN, PA. = 
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30 Church St.,New York 129 S. Jefferson St.,Chicago 403 Rialto Bldg.,San Francisco 
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Newport Electrical Sheets meet these specifica- 
tions: 


1. Balance. All Newport sheets are uniform in 
thickness and annealing, assuring correct 
weight distribution. 


bo 


Accurate dimensions. Since Newport Elec- 
trical Sheets are accurate to gauge, the fin- 
ished core is also accurate. 


3. Correct electrical specifications. Keeping all 
core losses at a minimum, Newport sheets 
furnish the proper magnetic paths for your 
motors and transformers. 








4. Freedom from Scale. Punchings will stack 
remarkably uniform. 


Our engineers will be glad to talk it over with 
vou. Get in touch with them. 











THE NEWPORT ROLLING MILL CO. 


Newport, Kentucky 
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Purity— 
Important Fibre 
Requirement 


Essential requirements of highest 
grade Vulcanized Fibre are pure 
paper, pure chemical bath of the 
proper strength, proper control of 
temperature and skillful handling 
throughout. These requirements 
are recognized in the strictest sense 
in the manufacture of superior 
CONTINENTAL VULCANIZED FIBRE. 


/ only purest raw materials \ 
| used. Always uniform ; there- 
fore dependable. Has higher 
dielectric and tensile strength. 
Replaces to advantage wood, 
hard rubber, leather, porce- 
lain, mica, and many metals. 
Sold in sheets, rods, tubes 
and finished parts. Colors: 
Red, black, natural. Study 
CONTINENTAL VULCANIZED 
Fipre, it will pay you. For 
finest insulation material, in- 
vestigate Dilecto and Conite. 
Let a CONTINENTAL Engineer 
consult with you on your 
ows no obligation or om. J 


ew | 

















Continental 
Vulcanized Fibre 


THE CONTINENTAL FIBRE COMPANY 


Factory: Newark, Delaware 





5 
C —~ 


Service From: 
New York ... 250 Park Avenue 


Chicago . . Wrigley Building 
Pittsburgh . . Farmers Bank Building 
San Francisco . . 1575 Folsom Street 
Los Angeles . 307 S. Hill Street 


Seattle . . . 1041 Sixth Avenue, So. 
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Compounds, Waxes & Paints 
Varnishes and Varnished Materials 
Insulating, Waterproofing & 
Maintenance Paints 


MITCHELL-RAND MFG. CO., 17 Vesey St., N. Y. 
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SAUNCUUANLUNDUUOCLAANUAREA ONTO NET ELSE 


Americore 


RUBBER COVERED WIRE 
for INTERIOR WIRING 


Highest Standard of I:xcellence 
Send for descriptive book 


American Steel & Wire 


Chicago - New York Company 
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BAKELITE 


THE MATERIAL OF A THOUSAND USES 


Molding Materials; Laminated Sheets, Tubes and 
Rods; Lacquers, Varnishes and Cements. 


BAKELITE CORPORATION 
247 Park Aven':-. New York, N. Y. 
Chicago Offic’ 635 West 22nd Street 


B 
8 
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ONTACT Points, must 
be absolutely reliable—so much de- 
pends upon their proper functioning, 

Long experience and extra care in manu- 
facturing have made Baker Contact Points 
the safe. reliable units they are. They may 
be had of Platinum, Iridio-Platinum, Silver 
and Special Alloys. We shall be glad to 
send you detailed descriptions. 


BAKER & CO., INC. 
54 Austin St.. Newark, N. J. 


of all things, 


They 
Must 
Not Fail 


DU Peat} 








SAMSON SPOT CORD 


FOR HANGING ARC LAMPS 









Trade Mark 
Reg 

U. S. Patent 
8) ce 

SOLID BRAIDED lor A=ae PROOFED 


aque and Samy 
SAMSON CORDAGE. ‘WORKS, BOSTON, MASS. 





TELL 


ue 





WEATHERPROOF 


RUBBER 
COVERED 


SLOW BURNING 





BARE 
COPPER WIRE 


PHILLIPS WIRE COMPANY 
PAWTUCKET, K. I. 
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The principle upon which any contractor, 
public utility, or other business enterprise 
will build a sound and lasting success, was 
propounded by one of the most prosperous 
and highly respected electrical contractors 
in the directory. He stated with pride 
that he had just inspected a knob and tube job he had done at least twenty 
years ago. The building was being torn down to make way for a large 
concrete structure, and his company had the new wiring contract. He said 
that out of the tremendous number of knob and tube installations which 
had been made under his direction, none had ever given a moment’s trouble, 


nor caused a puff of smoke, which is as much as can be claimed for any 
system. He was asked if this statement was based on sentimental grounds 
and he said, “Yes! on those same sentimental grounds that built this busi- 
ness—the effort to give each customer the best wiring for his particular 
needs at the lowest cost consistent with good workmanship and a fair profit. 
We have a pretty fair idea which material will best meet a given situation 
and we recommend it accordingly, but we play 
no favorites and have no hesitation in telling 
the customer exactly why we think a certain 
method is best for this job. We seem to get our 
proper share of the business regardless of the 
price-cutter!’’ The idea was discovered before 
America. It still works. 










ELECTRICAL PORCELAIN MANUFACTURER’S ASSOCIATION 
228 N. La Salle Street, Chicago 








Just Out! 


DETAILED, A-to-Z presentation of 
the theory of vacuum tube circuits. 
purpose of the treatment is to de- 
velop. connections and methods which 
may be used in treating electrical net- 
works and systems containing trielectrode 
devices. 


Published September, 1927 
THEORY OF 
THERMIONIC VACUUM 


TUBE CIRCUITS 
By Leo J. Peters 


Professor of Electrical 
University of Wisconsin. 
256 pages, 6x9, 81 illustrations, 
net, postpaid. 


A 


The 


Assistant Engineering, 


$3.00 


The circuits and topics dis- 
cussed in this new book are 
those which best illustrate 
and fix in the mind of the 
reader the methods used in 
arriving at the performance 
of triode circuits. The 
book will appeal directly to 
the communication — engi- 
neer, to the radio special- 
ist, and to electrical engi- 
neers in general. 


Read this list 
of chapter headings 


I.—Elementary Thermi- 
onic Study; 

II.—-Elementary 
filer Theory; 

TIT.—Resistance Neutrali- 
zation ; 

IV.—The Triode as a 
Generator of Sus- 
tained Oscillations; 

V.—Behavior of Radio 
Receiving Systems 
to Signals and to 
Interference ; 

VI.—tTriode Circuit 
Equations; 

VII.—Modulation and De- 
modulation ; 

VITI.—Theory and Design 
of Amplifier Cir- 
cuits. 


Ampli- 


Send for a copy 
for 10 days FREE 


/ 

This does not 
purchase You 
return the book, 
days or to remit 
that time. 


Mail this 
coupon Now! 


obligate you to 
simply agree to 
postpaid, in 10 

for it within 





McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 


You may send me on 10 days’ approval Peters—Theory of Ther- 
mionic Vacuum Tube Circuits, $3.00, net, postpaid. I agree to 
remit for the book or return it postpaid within ten days of receipt. 


Subscriber to Electrical World? 


Siened 


Address 


Official Position 


ee ee Ee ee See eS eee ee eee ee ee ee re 
(Books sent on approval to retail purchasers in the U. S. and 
‘Canada only.) W 9-24-27 


ELECTRICAL WORLD 
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MANUFACTURERS OF 8 
MAGNET-WIRE ENAMELING MACHINES, 
COTTON, SILK, ASBESTOS, PAPER AND 

OTHER TAPE, WIRE INSULATING 
MACHINES 


Complete Wire Tinning and Wire Electro- 
Plating Outfits. 

Wire Saturating and Polishing Equipment. 

Wire-Respooling, Coiling and Wire-Reclaiming 
Machines. 

Automobile-Cable and Pressure-Hose Armoring 
Machines. 

“‘Aimco-Seward’’ Patented Panning Machines, 
Vulcanizing Pans and Patch-Vulcanizers for 
Rubber Covered ire. 

Pull-Out Capstans. Reel-Stands and Steel Reels. 

Electric Railway Automatic Signals and 
Road Crossing Warning Signals. 

Exclusive Agent in the United States, Canada, 
Mexico, Central and South America for 
‘‘Breguet’’ High-Speed Wire-Drawing Ma- 
chines. Patents applied for in the United 
States and Patented in France and Great 
Britain, 


REELING STANDS With SPECIAL MACHINES DESIGNED ORBUILT 
TRAVERSE for reels 30-in., 36-in., 42-in., 60-in. and 72-in. diameter. 


rsress  /gAlMeo » finesse 
“american” 
[MACHINERY 


[ACHINI 
COMPANY 





PEG. U.a. PAT. OFF. 
519 Huntingdon St. 
PHILADELPHIA 
ENNSYLVANIA 
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MANSFIELD 


CLEAN INSIDE—Made in our own open hearth furnaces, using the 
latest and most progressive methods to get good clean steel. 


CLEAN OUTSIDE—Rolled and treated with utmost care to obtain 
high quality and uniformity in all respects. 


RESULTS—Better magnetic performance, best die service. 


MansFieLp SHEET & linPiate Co, MansFietoQO. 


ELECTRICAL 
@& SHEETS & 








“GARFIELD” INSULATION 


“GUMMON” is the standard and original 
Cold Molded Insulation, made by the oldest 








- | and largest producer. _ Continuously im- 
GUMMON 1 Manne meet increasingly exacting re- 








GARFIELD MFG. CO. 
Garfield, N. J. 











we vanrect Mg 


MigANiTE ELECTRICAL INSULATION & MPIRE 


rei Write for Catalogs *4 
MICA INSULATOR COMPANY 


World's Largest Manufacturers of Mica Insulation 
New York: 68 Church St. Chicago: 542 So. Dearborn St. 
Branches in the Principal Cities 


HAALALAADEDUAAASLLAANALEA NRE TAAL 
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RUBBER—PAPER—CAMBRIC 
INSULATED CABLES 


SAFETY CABLE CO. 


NEW YORK 
CHICAGO 
SAN FRANCISCO 





BOSTON 














The highest protection is insured 


by use of LAVA insulation. Unchanging, 
durable and always uniform under widely 
fluctuating temperatures, its applications 
are unlimited. 

Ask for Kruesi’s Book 
AMERICAN LAVA CORPORATION 


1419 William Street. Chattanooga, Tennessee 
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Electrical Sheets Made to 


Steel Experts’ Standards 


OT only are we sheet steel makers but also the world’s 
largest prod f allo ’ i . 
bh “s - P ictal : ; y wow — the —— . Sheets are made in the 
these highly a “sre steels a strict a nerence to formu 7 following grades: 
accurate meta urgica control and a rigorous system 0 Agathon Pole Stock 
checking and inspection are necessary. This atmosphere of Agathon Rotor Stock 
painstaking care permeates every division of our mills. The Agathon Armature Grade 
: : : Agathon Electrical Grade 
making of Agathon Electrical Sheets is conducted on the Agathon Gpecial Electri- 
same high plane as the production of the finest steels. Con- cal Grade 
sequently Agathon Electrical Sheets possess to an unusual § Agathon Dynamo Grade 
degree those highly desirable electrical characteristics so — eee 


important to the electrical manufacturer. 


Agathon Electrical 


Central Alloy Steel Corporation, Massillon, Ohio 
World’s Largest and Most Highly Specialized Alloy Steel Producers 


Cleveland Makers of Agathon Alloy Steels St. Louis 
Syracuse Detroit Chicago New York Cincinnati 
San Francisco Philadelphia Los Angeles Tulsa Seattle 


AGATHON 


ELECTRICAL SHEETS 
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Be ” Out! MMM ’ 
L Pf 4 
Made of Drop- Made of Special : 


A bird’s-eye-view of the Fae sort sec Semel Broce 
entire field of electric 
power equipment— 










Use the Clip 
That Fits 


Here is a new book that gives 
you a comprehensive grasp of the 
theory and practical usage of 
most of the common types of 
electric power equipment in use 
today. 


Published August, 1927 


Electric 
Power 
Equipment 


By J. G. TARBOUX 
Assistant Professor in Electrical Engi- 
neering, Cornell University 


“The Clip with 
the Perfect 
Grip” 


“WIRE-LOCK”’ 


WIRE-LOCK CLAMP COMPANY 
Pennsylvania Bldg., Philadelphia, Pa. 




















————————— 


OUTDOOR SUBSTATION oe 
, AND 
GENERATING St 







455 pages, 6 x 9, 374 illustrations, 
$5.00 net, postpaid. 


\ é } J Sys J /B - 
Bes 
RAILWAY & INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 


District Offices 
Boston Pittsburgh St. Louis Cleveland 
New York Philadelphia Chicago Cincinnati Charlotte 


The book presents the bed-rock 
essential elements of such subiects 


as: 























I.—General Introduction: 
2s of power plants: 
Load graphs and their signifi- 
cance; 
IV.—Generating Equipment: 
V.—Synchronous Generator Excita- 
tion; 
ViI.—Electrical Power Plant Layouts; 
Vil.—Switching Equipment: 
VIII.—tTransformers;: 
1X.—Transformer Connections; 
X.—Meters and Measurements: 
XI.—Switchboards and Switchboard 
Layouts; 
XII.—Short-cireuit Currents; 
XITI.—Current-Limiting Reactors; 
XTIV.—Caleulation of Short Circuit 
Currents: 
XV.—Switching and Control Devices. 


XVI.—Transmission Line Calculation: { 
XVII.—Transmission Line Installation: wih, CELL STR CTURES 
XVII1.—Protection of Electrical Systems; NAYY ll L 
XIX.—Systems of Relay Protection; a 
XX.—Transmission Line Disturbances; 
XXI.—Transmission Line Protection; 
XXII.—Substations: 
XXITI.—Distribution Systems: 
XXIV.—Economics of Electric Service. 











iil. 








Transmission Line and Special Crossing 


Structures, Catenary Bridges 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG 


ARCHBOLD-BRADY CO. 


Engineers and Contractors SYRACUSE, N. Y. 











i built from 


‘\UMPANY pods 
om factory made units afford the greatest saving in 
time, money and in convenience. Let Us Show You. 


Deceleco » Incorporated 
See this new book for 10 days FREE Wayne, Michigan 


See for yourself what this new book has in it for you. Use it in your 
work for ten days before deciding whether or not you will work with it 
for good. Fill in and mail the coupon NOW! 








Switehes—Arresters—Fuses—Sub-Station 
Equipment 


i we ane 
-/ OLTAGE Ges 








FREE EXAMINATION COUPON 





OFFICE any FacToRY 














a 
es 3305 CROTON avenut 
McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York, : ar te 
+ . 
You may send me on 10 days’ approval Tarboux’s ELECTRIC POWER EQUIP- = Semin 
MENT, $5.00 net, postpaid. I agree to remit for the book or to return it « 
postpaid within 10 days of receipt (To secure books on approval write plainly 4 PITTI TTT TINT TTTT ts 
and fill in all lines.) e 3 E 
. 
MR 435 cucelg leeches eeeetina a bootie alk Swaine a bane ole : 3 BLAW-~KNOX COMPANY 
o 
ress oe +4 = 
Miemme AGATOR 2 ccc cece er scwesdBesace cee sccsbcrercoseseseccsececs . PITTSBURGH , PA Manufactu rs or 


City and State 2... ccc ccncrvecccccssccrrecceeseseeseeseseseseesssves 


TRANSMISSION TOWERS 
Name of Company ....ccccccccvecesccccessrserensssecseesesesessere . ® STLEL BUWL O/NGS 
CLAMSHELL BUCHETS 


ORI |..n0 6.0 N65 bb 66 5.0.5 UE HATS © OV.S SO EHS 06.555 00O9E6CKEDSE SS Od OWES 





(Books sent on approval to retail purchasers in U. S. and Conte ome.) 
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LONG LIFE ON THE LINE 


“i” 


New York 


Denver Birmingham 





ELECTRICAL WORLD 


No Conduits or Manholes 


Hazard Parkway Cable is laid directly 
in the ground without any additional pro- 
tection. 


The ease with which it may be installed 
and its universal application for under- 
ground circuits make it especially de- 
sirable for use in connection with street 
lighting, service wiring, signaling, etc. 


Hazard Parkway Cable installations are 
economical and permanent. 


Ask for booklet No. 25 


Hazard Manufacturing Company 
Wilkes-Barre, Pa. 
Pittsburgh 


Chicago 


Philadelphia Los Angeles 
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‘(AMERICAN BRAND” 
WEATHERPROOF 
WIRE AND CABLE 


All year ’round wire that will not 
crack, peel or drip in any weather 
or temperature. 


AMERICAN INSULATED WIRE 
& CABLE CO. 
(Mfgers of “A-1 BRAND” Magnet Wire) 
Chicago, III. 






CRAPO 


Double Galvanized 
Telephone & Telegraph Wire 


A 


EBB--BB--STEEL 


Double Galvanized 
Steel Strand 


STANDARD or COMMERCIAL 








SIEMENS-MARTIN 
HIGH STRENGTH 





UU 







ALUMINUM 


Electrical 






In Ever 
Co Z ‘al Conductors, 
mmercia Conduit, Condenser 
Form Foil; Paint Powder, Etc. 
Oliver Bldg., 


Aluminum Company of America Pittsburgh, Penna. 


EXTRA HIGH STRENGTH 


Lower Maintenance Cost, 
Longer Life insured through 


CRAPO 


Galvanizing 





Representative Supply Jobbers are 





INSULATED WIRES and CABLES 


“Okonite,” “Manson” and Dundee “A,” “B” Tapes 
Bend for Handbook 





SO 


THE OKONITE COMPANY 
THE OKONITE-CALL — CABLE COMPANY, INC. 
Factories: Passaic, N. J. Paterson, N. J. S 





N/ Sales Offices: New York, on ago, San Francisco, 

ye ap 3t. Louis, Atlanta, Birmingham, Pittsburgh, Seattle, 

-) sa* ~ Angeles, Pettingell-Andrews Co., Boston, Mass; 

— D. Lawrence Electric Co., Cincinnati, 0. : 
Novelty Electric Co., Phila., Pa. 


Montreal 
Havana 


Limited, 
G Mendoza Co., 


Can. Rep.: Engineering Materials, 


Cuban Rep: Victor 


prepared to serve your 
instant wants 


Indiana Steel & Wire Company 


Muncie, Indiana 
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STEEL STRUCTURES; ,, KEARNEY 


FUSE SWITCHES GUY CLIPS 
Write for Catalog 


JAMES R. KEARNEY CORPORATION 
4222 Clayton Avenue - - ST. LOUIS, MO 


YOU CANNOT SUBSTITUTE FOR “THREE E” RELIABILITY 


There is a “THREE E” Type 
Cable End Bell for every need 


More than 600 combinations of Cable End Bells have been 
designed by ‘““Three E” engineers. Every possible condition 







has been considered so that we can serve you regardless of 






shape, style, or size. In this case as with other “Three E”’ 






high quality line and station equipment, ‘‘Service Value’* 
£ 1 ; 





is outstanding. 






*Service Value-—Low cost per year of service. 





ELECTRICAL ENGINEERS EQUIPMENT Co. 


General Offices and Factory: Melrose Park, III. 
Chicago Oftice: 8083 W. Madison St. 
Eastern Office: 21 Park Row, New York 









Sales Offices in all principal cities 


Canadian Representative Northera Electric Company 


CIMITED 












HiGuH Quauity 
Line AND STATION EQUIPMENT 







FOR. 


atalopue 








for 


Transmission Lines 


To Meet Every Requirement 
Buildings 


A E R MI OTO R CO. L. ‘ LEHIGH STRUCTURAL STEEL CO. 


G Allentown, Pa. 
New York Boston Philadelphie 


Washington Miami 











Steel Transmission Towers, 
Substations, 


Chicago 























gence ttt 


CANADIAN PORCELAIN CO., LTD., 
HAMILTON, ONTARIO, CANADA 


Specializing 


aa ds 


Furnish permanent, effective ground- 
ing protection from lightning, high 
tension crossed and allexcess potential. 


High and Low Voltage Insulators 


CPE TET 








Heavy continuous copperthroughout. 
All joints spot welded. Insure durability. high- 
est conductivity, lowest resistance to ground, 


and ample capacity. Inexpensive and easily Only reliable products 


installed with a post hole auger. 
Especially efficient for grounding transformer can be continuously 
secondaries. Write for descriptive literature. 


PARAGON ELECTRIC COMPANY advertised 
403 So. Dearborn St., Chicago 


TTTTLT TEETER ERLE teen 
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The finest in sashes 4 
pole line tool | 
quality 


a 
D “Tate Cubical shovel: te al 


solutely straight from end 
to end giving the shovel 
more stiffness. Holes can 
be dug straight and uni- 
form, easier and quicker. 





There is a complete line of 
Oshkosh Tools best for all , 
construction needs. Prompt 
shipments. 





is 


Write for illustrated j 
catalog. 














Prompt service — from 
preliminary sketches to 
the finished job—is a fea- 
rie Marx oe | ture of Cyclone Complete 
‘booers | Responsibility which ap- 

peals to electrical com- 
panies. Nearby factories (six across 
the continent)—resident sales en- 


gineers — trained erection crews 




















Leach Company 
Oshkosh, Wisconsin 


OSHKOSH 


CONSTRUCTION TOOLS immediately available for emergency 


installations. 














yale my AE ( ‘ Investigate! Phone, wire or 


Switching Equipment for Man- pvice write nearest offices. 


sual and Motor Operation 


Outdoor Substations 
Bus Supports, Choke Coils ki @/ CYCLONE FENCE COMPANY 
for Indoor and Out- [ Main Office, WAUKEGAN, ILL. 
/ Works and Offices: 


North Chicago, Ill.; Cleveland, Ohio; 
Newark, N. J.; Fort Worth, Texas 
Direct Factory Branches in All Principal Cities 
Pacific Coast Distributors: 


Standard Fence Co., Oakland, Cal. 
Northwest Fence & Wire Works, Portland, Ore. 


WE ERECT FENCE ANYWHERE 


clone 


Reg. U. 8S. Pat. Off. 


ence 


Copper ae 
Control 
Switches 





door Service 
Switchboard — 0 





of ELECTRIC POWER EQUIPMENT CORP, 


412-20 N. 18th St., Philadlephia, Pa. 





PUTT 








ADT 


Thomas Quality Insulators 


Manufactured by 


THE R. THOMAS & SONS CO. 
East Liverpool, Ohio, U. S. A. 
New York Boston Chicago London 





Est. 1873 








: Yan re rtm ge 
oT va wont 





yo 
VYEFFER Y-DE WITT 
INSULATOR CO. 
Invincible Chain Link Fence enclosing central station 


KENOVA, W.VA. U.S. 
= 


THE ONLY FENCE MADE ENTIRELY OF COPPER 
REARING MATERIALS—FOR MAXIMUM ENDURANCE 
OC. F. Co. 1927 
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VER thirty years’ use 
has proved Orangeburg 
Fibre Conduit the most eco- 
nomical, safest and most re- 
liable underground duct. Two 
factories assure prompt serv- 
ice and deliveries. 
Johns-Manville, Corp. 
292 Madison Ave, 
or 4ist St., New York 
Sole Selling Agent for the 
Fibre Condit Co, 











RANGEBURG 
FIBRE CONDUIT 








CECCUCE TEETH 


ACT NOW — before this A oe 


. = 
special offer expires! 
UR special introductory price on the American Elec- meee ; 


tricians’ Library, and the offer of: a free copy. of 
Braymer and Roe’s “Rewinding Small Motors,” will soon be 
withdrawn. Take advantage of this opportunity to put a sub- 
stantial saying in your pocket and order now. 


American Electricians’ Library 
6 volumes—Over 2,000 pages—fully illustrated 


SUA 


Ss] 








ifr \ 


ie ~ : 
wrt Ra 
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Terrell Croft's books on practical electricity are known 2nd 
respected by experienced electricians throughout the world. 
This latest Croft Library is packed full of practical data, 
diagrams, kinks, short cuts, help—to supplement his previous 
books. These six books are written especially to help wire- 
men, trouble shooters, maintenance men, armature winders 
and electrical contractors. They make up the AMERICAN 
ELECTRICIANS’ LIBRARY. 


The six books cover the whole wiring field. They give you 





fon Fe 2 In Rey ME 








concrete, usable details about new and better ways of arma- Bits Marr 
ture winding, conduit wiring, circuit testing,. etc., telling you 
what experience has proved to be best, showing you what PTT OL AONNONAANONOAALSAAUAEOOOUDEOANOUEAUNAELAES2E 





to look out for, what to avoid—outlining for you, step by step 


? ‘ , = 
the surest, quickest ways of locating troubles and of remedy- LANDIS & Gy R METERS E 





ing them. The largest and most complete line of electricity meters in the world 
xo . —all carefully tested and guaranteed to conform to N. E. L, A. 

Over a Thousand Wiring Diagrams Meter Code as to performance. Ask about them. 

at ; . See page advertisement May 28 issue Electrical World 

The thousand wiring diagrams in these six books are alone worth r 

the price of the entire library to any practical electrician. Many of U.S. Laboratory and Sales Office 

these diagrams are unobtainable elsewhere: many more are very HERBERT NEHLS, Vice Pres. & Gen. Mgr. 

hard to get from any other source: all of them are much clearet 

and more helpful than most wiring diagrams available. These LANDIS & GYR, INc. 

wiring diagrams alone make Croft’s American Electricians’ Library 164 Fifth Ave., New York 

a great set of books. BTC CUNTETUOTOOTONUEAEEACAANACEA ELENA eAtAATs 





Free Examination—Small Monthly Payments gpenvuernnnneycccuisovvvnccenecunenyednegnaneeesnenenesenegeegneeccceeeeeRee aetna ene 


STAN DARD 


Tubes, Rods, Shapes, Wires, Cables 














No money down—small monthly 


payments FREE 


Fill in and mail the coupon below and we 


will send you the six volumes of Croft’s —if you act Manufactured from 
American Electricians’ Library for ten days’ ' 
Free Examination. We take all the risk— NOW! 


Copper, Brass, Bronze, Copper Clad Steel 


STANDARD UNDERGROUND CABLE (CO 
’ Branches In All Principal Cities - - PITTSBURGH, PA. 


pay all the charges, You assume no obliga- 
tion of¢any kind. If you find the books to Brayimer and 
be what you want and decide to keep them, Roe’ 

send us $2.00 in ten days. The balance you oes 


pay at the rate of $2.00 a month until the REW]NDING 


Special Introductory Price of $16.00 has 




















been paid. Upon receipt of your first pay- SMALL 
ment. we will send you, free, a copy of 
Braymer and Roe’s ‘Rewinding Small MOTORS 


HOTLINE 
MAINTENANCE TOOLS 











Motors.” 











Fuse Pullers Hot Wire Cutters 
Catalog on Request. 
FREE EXAMINATION COUPON \ sy RE postage 


325 E. Main St.. Taylorville, Ill. 





TAYLORVILLE ILL 
a 


Steel Transmission Towers 


McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 
Gentlemen Please send me CROFT'S AMERICAN ELECTRICIANS’ 








LIBRARY (shipping charges prepaid), for 10 days’ free examination If 
atistactory, | will send $2.00 in ten days and $2.00 a month until the special 
price t $16.00 has been paid If not wanted I will write you fer return 
hipping instructions When my first payment of $2.00 is received you are 


to send me my free copy of Braymer and Roe’s REWINDING SMALL MOTORS 


BSSSSSER SESE EES eee eee 











eae RITE R CONLLY COMPANY 
Pain eseseeesestntnenentnnen tpn nial Pittsburgh 
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HEMINGRAY 


made in sizes up to 15,000 volts 


a 


WwW 4 A 
ales od BAe Be | 
I ¥ 4 A f 


INC. 1870 
EST. 1848 





For medium voltage lines 


Insulate with Glass 
Advantages! 


(1) Transparency 


Exposes internal defects 


(2) Non-Porosity 
Eliminates Moisture Absorption “H”-FRAM 
Sustains dielectric strength CONSTRUCTION 
Prevents deterioration 


; b Truscon maintains a corps of specialists in the design and 
(3) Homogenity : : construction of power transmission lines and sub-stations. 
Insures uniform insulating properties throughout each They consider every factor bearing upon a given problem. 
insulator. Let them present the facts about Truscon Alioy Steel Poles 

for your requirements. 


Up to 15,000 standardize on Glass 
HEMINGRAY GLASS CO, 


General Office and Factory Muncie, Ind. 


Write for Catalog 























Disconnecting Switches 


K-P-F Switches were developed to meet the demand for simple 


inexpensive and reliable switches which could be 
minimum cost and interruption to service. 

K-P-F Switches, because of these 
both sectionalizing 
company systems. 


K-P-F ELECTRIC Co. 


855 Howard St., San Francisco, Cal 


installed at a 


advantages, are standard for 
and disconnecting service on many power 








NORTHERN WESTERN , : 
mmm CEDAR POLES Extended Back Type | 
“888 BUTT TREATING ANY KIND REQUIRED @@ ANGLI 


J BELL LUMBER CO., Minneapolis, Minn. ‘ DROP BRACE 


Truscon manufactures a complete line of Pole Line Hard- 
ware and Specialties made in compliance with the require- 
ments of the N. E. L. A. and A. T. & T. Co. Most ef the 
items are carried in stock for immediate delivery. 








s ry ; Ask for price list 
Millihen 


Radio and Transmission 
owers TRUSCON STEEL COMPANY 








CUTerececaneeeeyen 

















Milliken Brothers Mfg. Co.,Inc., Tear aa 
Suite 407, No.26 Park Place, New York, NV. WAREHOUSES AND OFFICES IN ALL PRINCIPAL CITIES 
OTNTTT! 
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Electrically Wound Time Switches 


Where weekly winding is inconvenient, this self- 
winding time switch can be used to good 
advantage. 


It is motor driven and a reserve is provided which 
will keep the Time Switch operating as usual for 
about three days, should the motor circuit be 
temporarily disconnected. 

The Season 
Changing Device 
can be inserted in 
the switch where- 
by the operation 
of the Time 
Switch follows 
the lengthening 
and shortening of 
days — literally 
following the sun, 


Albert & J. M. 
Anderson 
Mfg. Co. 


289-305 A St. 
BOSTON, MASS. 


NEW YORK 
CHICAGO 
PHILADELPHIA 
LONDON 





Type SL double pole oil break with 


oil tank and door removed. Front 
plate also removed showing winding 
motor. 


@ 


New York Chicago San Francisco Atlanta 
Jacksonville Boston Philadelphia Cincinnati 
MATT uuuiite 


METER SERVICE SWITCHES 
60-100 Amp. Slate Base 


Our “Circle T” 60 and 100 Amp. 
Meter Service Switches, both of the 
Sealable and the Accessible service 
fuse types, are now furnished mount- 
ed on slate bases. 


e* Contacts are visible, making inspec- 
tion easy. Testing links having fibre 
handles are provided to facilitate test- 
ing of meter. 


Send for Bulletin 7 listing our complete line of 
Safety Switches and Panel Boards. 


THE TRUMBULL ELECTRIC MFG. CO. 


Plainville, Conn. 














YSTON 


Had hte ~ ee te 























Guards for lighting places in and 
around machinery where men 
must work. Write for data sheets 
illustrating and describing all 
types. Be sure to get our latest 
cireular describing our new type 
guard for use with the new small 
frosted lamps. 


Electric Service Supplies Co. 
17th and Cambria Sts., Philadelphia 
Illinois Merchants Bank Bldg., Chicago. | ie 
Strong, rugged Portable Lamp 
Branches; New York, Boston, Pittsburgh, 
Scranton 




















NUS 
ENCILS 


The Largest Selling Quality Pencils 
in the World 


The Lead is absolutely free 
from grit or even the slight- 
est coarseness; remarkably 
smooth and long-lasting. 
Each of the 17 degrees are 
uniform with every pencil 
of that degree—always. 

The wood is specially select- 
ed cedar, of the best quality 
obtainable. 

Their perfectionmakesthem 
economical as they can be 
used down to the last inch. 
The distinctive watermark 
finish avoids substitution — 
known and recognized 
throughout the world. 
















¢ TH/, Tt 17 Black Degrees 
NIQUE LEAD 3 Copying 
For bold heavy fines. . . . . 6B-5B-4B-3B 
COLORED PENCILS Fer wring hth 20 RHEE 
Make fine lines for figuring, check- Fer delicate, thin lines ose» 7H-SH-9H 
ing, sketching, blueprints, etc. : 
Plain Ends—per doz. $1.00 
Bias Purple Pick Rubber “ —per doz. $1.20 
Green Oennae Lt. oe At Stationers and Stores 
White Yellow throughout the World 
$1.20 per doz. American Lead Pencil Co. 


244 Fifth Ave., New York 














TTT 


The complete, quality line of Street 
Lighting Standards, Fixtures, etc., 


etc. New Catalog sent on request. 


PHILA. ELEC, & MFG. CO. 
1228-36 N. 31st St., Phila., Pa. 





LALEETUCCEUETENEUATETMN TUETET DUCE E NEUE CEE 


PU 





Self Winding (S$) Dependabdle 
STATES TIME §WITCHES 


yA] Hyg Tp , , 
Bot ow and wd High lension 





Ask for Catalog Ne4, Sect.1E2. --Lacge Stock always on hand 
TE Ti RT REE. IE Le MEER TREE ee 

















WASHERS—That’s Us 


Brass, Steel and Copper Washers. 
Flat, Bevelled or Countersunk. 
Special Sizes and Shapes. 


Prompt Deliveries. Let us have your inquiry. 


Massachusetts Machine Shop, Inc. 


817 Albany St., Boston, Mass. 


CHCA ACCES UEEETT TAA ET CLUTCHES 





UT 


OUUUEAUEN NEA TEAESNEETE 





Sauter — The Swiss automatic time switch 


with a record of many years’ 
unmatched performance in all 


quarters of the U.S. A. 
R. W.Cramer & Company, Inc. 
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A Reduction in Price— 
and a Great BOOK FREE! 








book free! 


Put this saving in your pocket. 
NOW, while our Special Offer is in force and while you can get the Braymer and Roe 


E ARE offering for a limited time only, the Library of Elecrical Maintenance 

and Repair at a special price of $13.50, and including with the set, at no addix 
tional cost, a copy of Braymer and Roe’s new book Repair Shop Diagrams and Con- 
necting Tables for Induction Motors. 


Get the Library of Electrical Maintenance and Repair 


Electrical Maintenance and Repair 


5 Volumes—1736 pages—1810 illustrations—7c. a day 


VERY man concerned with the care and repair of 
electrical machinery should have these practical books, 
with their helpful tables, diagrams, data, methods and 
kinks. 
Every one of the five volumes is jammed to the covers with 
sound, how-to-do-it information—the kind you have to 
have when anything goes wrong. 
Liberal use has been made of practical data and practice 
in repair shops so as to combine the good features of a 
library of methods with handbook information covering 
these methods. 


In these books will be found answers to practically all the 
repair and winding problems that the electrician will meet 
in actual practice. 


Every phase of electrical 
maintenance and repair work covered 


The books discuss direct and alternating current windings 
—repair shop methods for rewinding armatures—commu- 
tator connections—the testing of armature windings—the 
testing of induction motors for faults—practical ways of 
reconnecting induction motors—commutator repairs—cor- 
recting brush troubles, etc. 

They tell you how to inspect and repair motor starters and 
generators—how to diagnose motor and generator troubles 
—how to figure new windings for old cores on induction 
motors. 

Yeu 


learn about 


three-wire systems, starting rheostats, trans- 
formers and starting polyphase motors, etc. 
They give you scores of practical methods used by electrical 
repairmen to solve special problems. 
The books contain hundreds of photographs, diagrams and 
tables. There are wiring diagrams covering A. C. and 


1). C. generators, feeders, transformers, potential regulators, 
synchronous converters, batteries and boosters, substations, 
lamp mechanism connections, rheostats and con- 
trollers, lightning arresters, automatic switches, 
railway controllers, etc. 


Practical how-to-do-it 


books 


The five volumes in this library are how-to-do- 
it books in every sense of the word. 

They deal with the everyday work of electrical 
maintenance and repair. 

They discuss actual repair jobs and show you, step 
by step, what to do when anything goes wrong. 

They show you how to locate and remedy motor and 
generator troubles, 








They show you how to reconnect motors to meet any condition of 
voltage, phase, frequency and speed. 

They give you suggestions for preventing electrical machinery 
troubles. 

They cover fully the rewinding of motors. 


They present information that will help you get better service 
out of electrical equipment and machinery. 


$2.00 a month pays for this 5-volume library 


Fill in and mail the coupon attached and we will send you the 
entire set of five volumes for ten days’ Free Examination. We 
take all the risk—pay all charges. You assume no obligation— 
you pay nothing unless you decide to keep the books. Then $1.50 






in ten days and the balance 

3 at the rate of $2.00 a month. 

Act before Send the coupon NOW 

the offer and see the books for 
expires! yourself. 





10 Days 
FREE 
TRIAL 


Just Mail 





McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. 


Gentlemen :—Send me the New Library of Electrical Maintenance 
and Repair, all charges prepaid for 10 days’ Free Examination. 
If satisfactory I will send $1.50 in ten days and $2.00 a month 
until $13.50 has been paid. If not wanted I will write for ship- 
ping instructions. Upon receipt of my first payment IT am to receive 










a free copy of Braymer and Roe’s Repair Shop Diagrams. 
(IMPORTANT—To secure books on approval write plainly and 
fill in all lines.) 
. 
- 3 
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TURBINE WATER WHEELS 
High Speeds, High Powers, High Efficiencies 


TTL 


Vertical High Speed Heavy Duty Turbine 











S” MORGAN 
SMITH Co. 


YORK, PA. 






Designers 
and 


Builders 













Smith Hydraulic Turbines, 
Gibbs Thrust Bearings, 
Water Wheel Governors 
and Accessory 
Equipment 


If interested 














CUCTROUTEOTECEAE DETTE E ANE, 


Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 


BRANCH OFFICES 


Boston, 80 Federal Street 

PHILADELPHIA, Packard Building 
PirrsBuRGH, Farmers Deposit Bank Building 
CLEVELAND, Guardian Building 

CHICAGO, Marquette Building 

CINCINNATI, Traction Building 

ATLANTA, Candler Building 

PHOENIX, ARrIz., Heard Building 

DaLuLas, TEX., Magnolia Building 
Hono.uuu, H. T., Castle & Cooke Building 
PORTLAND, ORE., Gasco Building 


We furnish many large vertical and horizontal turbines, in the 
developing power, speeds and high efficiencies to meet Economical 
requirements. Turbines and results fully guaranteed. 
> Development 
The James Leffel & Co., Springfield, Ohio of 
BRANCH OFFICES: Water Power 
a ee PO re ere eee Write to 
te MS SSS eran rs ie ree 80 Boylston St. 
ATLANTA, GA... ene Mie nik Ry SIS 4th Nat'l Bank Bldg. our Dept, 
MINNEAPOLIS, MINN...........cecsesqeee8 Plymouth Building iomaes 
a Sa RRR ec ep lg SARE. Woolworth Bldg. Ww 
PETERBOROUGH, ONT, CANADA........ William Hamilton, Ltd 
mT nunuasuscunasuanuenevveneengggegncgenenungzuggnnigauianiveatiunnaaanniaty 


THE BABCOCK & WILCOX COMPANY 


85 Liserty Street, New York 





WORKS 
Bayonne, N. J. 
Barberton, Ohio 


Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 


BRANCH OFFICES 


Detroit, Ford Building 

New ORLBANS, 344 Camp Street 

Houston, TEXAS, Electric Building 

DENVER, 444 Seventeenth Street 

SaLtT LAKE City, Kearns Building 

San Francisco, Sheldon Building 

Los ANGELES, Central Building 

SEATTLE, L. C. Smith Building 

HAVANA, CUBA, Calle de Aguiar 104 

San JuAN, Porto Rico, Royal Bank Building 
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HENAN 


ELECTRIC CRANES 
HAND CRANES 
ELECTRIC HOISTS 
I-BEAM TROLLEYS 


MARIS BROS., Philadelphia 





SEND FOR BULLETINS 





Eh eNUdUerougecsasvecescecvvsnessstecenrerensuuaunnits 





I», 
RING 











PUTT 


SEND YOUR OVERHEAD CRANE 
INQUIRIES TO SHEPARD.... 


Shepard Electric Crane & Hoist Co., 
374 Schuyler Ave., Montour Falls, N.Y. 
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TURDINESS ‘has always char- 


acterized the entire line of 


Cameron Pumps since its inception 


over sixty years ago. 


INGERSOLL- RAND COMPANY —!1 BROADWAY. NEW YORK. N_Y. 
CAMERON STEAM PumP WorKS 


aa ices in Principal Cities the World Over 
OR CANADA REFER = CANADIAN INGERSOLL -RAND CO LIMITED. © PHILLIPS SQUARE. MONTREAL, QUERER 
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The highest developed 


‘heat transfer station”’ 
in the steam power world 















Cold | Cold 
Air .Gas 
-_ -_ 
_— — 
_— F< 
<— § 
~ . . ~~ 
\ 
Cut shows en- 
trance passage for 
cold air near top 
_ front face. 
eated air leaves at 
Hot Hot bottom opening of front 
" G face. Heated gases enter 
A at bottom and pass ver- 
ir as tically upward leaving at 
top. 





STURTEVANT 
AIR ECONOMIZER 


With a background of 60 years’ experience in originating and perfecting power 
plant equipment, which has enabled industry to utilize fuel to the utmost advantage, 
Sturtevant engineers have developed an air economizer of extraordinary efficiency. 





ECONOMIZERS The Sturtevant Air Economizer uses the counter current principle in transferring 


Cast Iron 


hi Prcbeter the heat in flue gases to preheat combustion air. The air and gas are divided into 


Forced and Induced 
Drate Fans 


oat & alternate thin streams flowing in opposite directions and separated by steel sheets. 
Steam Turbines ] zi 


niwioncos Mf "These streams are so thin that no particle of air or gas can be far from a heating 
surface, insuring an even gas and air temperature in the streams. 


The Sturtevant Air Economizer is designed with individual unit chambers. In order 


Feeder Blowers 
Dever Fans 


enone to prolong the life of the sheets, these chambers are reversible. Reversing the 


Klowers 
Dust Blowers 


chambers is a simple matter and can be done without disconnecting any flue or duct 
work. 





As an aid to generating steam at lowest cost, this recent development (successful 
from the first) should be installed in every modern power plant. Our Bulletin 331 
will be sent on request. 


B. F. STURTEVANT COMPANY, HYDE PARK, BOSTON, MASS. 


ATLANTA BOSTON BUFFALO CAMDEN CHICAGO CHARLOTTE CINCINNATI CLEVELAND DALLAS DENVER DETROIT HARTFORD 
INDIANAPOLIS KANSAS CITY LOS ANGELES MINNEAPOLIS MONTREAL NEW YORK CITY PITTSBURGH PORTLAND ROCHESTER 


ST. LOUIS SAN FRANCISCO SEATTLE TORONTO WASHINGTON 
Plants Located at 
BERKELEY, CALIF. CAMDEN, N. J FRAMINGHAM, MASS GALT, ONTARIO HYDE PARK, MASS. STURTEVANT, WIS. 
Foreign Representatives; American Trading Co., Tokyo. American Trading Co., Shanghai Ernshaws Dock & Honolulu Iron Works, Manila. H. P. Gregory & Co., Ltd, 
Sydney. Blair, Reed & Co., Ltd., Wellington. International Gen. Eleer. Co., Caracas. International Gen, Elec. Co., Bogota. 
General Machinery Co., Tampico Pedro Martinto, Inc., Lima. A. E. Barker, Johannesburg. 
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A complete 
up-to-date 
pump treatise 


550 pages, size 6x9 
298 illustrations, cloth bound 


_—_— 


ID 


ELECTRICAL 
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Section Headings and Synopsis 


General Theory and Units 
Definitions; Properties of liq- 
uids; Principles of mechanics, 
hydraulics and thermodynam- 
ics with special reference to 
pumping problems; Pump se- 
lection and operation; Factors 

selection; 


for 


influencing 
Table of 


various liquids. 


pump 


pump fittings 


Centrifugal Pumps 
Types; Principle of operation; 
Design problems; Character- 
istics; Types for low service, 
general service, high pressures; 
boiler-feeding and special serv- 
and data on 


ices; Sizes 


Worthington types. 


Power Pumps 
Basic types; Advantages and 
disadvantages; Applications; 
Cost of operation; Mechani- 
cal detaiis; Sizes and data on 
Worthington types. 


Deep-well Pumps 
Description of rotating types; 
AxirLo and ConirLto Pumps; 
Range of capacities; Character- 
istic curves; Fields of appli- 
cation; Reciprocating types; 
GLENDORA. 

Power for Pump Drives 
Oil-engine, gasoline-engine, 


kerosene-engine, waterwheel, 


and elec- 
Fields 
of application; Advantages 
and disadvantages; Electrical 


steam-turbine 


tric- motor drives; 


data. 


Direct-acting Steam 
Pumps 
Types and application; Selec- 
tion and calculation of sizes; 
Waterworks pumping engines; 
Sizes and data on Worthington 
types. 


Installing and Operating 
Pumping Machinery 
General instructions for erect- 
ing, starting up and operating 
pumps of all types; Piping ar- 
rangements; Valve adjust 
ments. 


Pumping in the Petroleum 
Industry 


Analysis of requirements; Prop- 
erties of oil; Flow laws; Well 
pumping; Pipe-line pumping; 
Loading and unloading; Re- 
fining; Data on Worthington 
pumps for all of these services. 


Tabular Section 
Tables of weights and meas- 
ures, U. S. and Metric; Con- 
version and equivalent tables; 
American pipe standards; Fire- 
stream nozzle, discharge and 
pressure tables. 


WORLD 
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FILL OUT 
AND MAIL 
THIS 
COUPON 

















WORTHINGTON PUMP AND MACHINERY CORPORATION 


115 BROADWAY, NEW YORK CITY 


Gentlemen: 


Please send me circular No. 6071-3 describing 


your Pump Hand Book, together with specifi- 


cations for receiving free copy. I assume no 


obligations. 






Se aa aqaaeaag) 


39-6071-8-10 
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The World’s Largest 


Automatic Plant 


Twenty thousand horsepower is the record capacity of 
the full-automatic vertical reaction Pelton turbine installed 
in the Glines Canyon plant of the Northwest Power & 
Light Co., this unit having been in operation since April 
30th. Following a month of service under full load the 
turbine was ofhcially tested by the Allen Salt Velocity 
method with most gratifying results. A liberal overload 
capacity at high efhciency was shown by these tests, 
which is extremely desirable in view of the conditions 
under which this plant is to operate. 


Every detail of the automatic equipment has functioned 
perfectly, a matter of considerable interest since this is 
the largest capacity full automatic turbine yet built. All 
design and construction carried on in our San 
Francisco works. 


Was 


THE PELTON WATER WHEEL COMPANY 
Hydraulic Engineers 
100 Broadway, New York 
Associated Companies: I. P. Morris Corporation, Philadelphia; 
Dominion Engineering Works, Montreal, 


2983 Nineteenth St., San Francisco 








LOMBARD 


WATER WHEEL 


GOVERN ORS | 


Powerful, quick- acting oil- 
pressure governors in sizes 
and types for any applica- 
tion or special condition, 
For many years, the name 
LOMBARD has stood 
for reliable service 
and closest regulation 
obtainable. 






THE 
LOMBARD ee 
GOVERNOR CO. "ee » &£ 
ASHLAND. MASS. 2s 2 


If a Tycos tells it, 
it’s accurate. 


COs 


INSTRUMENTS 


INDICATING * RECORDING ¢ CONTROLLING 


Request Catalog. 


OUUEANTEOEOETEOEOEE 


Kaylor Instrument Companies 
Rochester, N. Y. 


There’s a Tycos or Taylor Tem- 
perature Instrument for Every 
Purpose 











Over 600in Service 


Diesel builders since 1898 














Busch ~Sulzer Bros-Diesel Engine Co 
St. Louis Mo 














ONSULTATION with Woodward engi- 
neers and the installation of Woodward 
Governors turbines 


will result in the 


being controlled with entire satisfaction. 





“Write for catalogue M” 


WOODWARD GOVERNOR CO., Rockford, IIl. 


 JORDWARPE 


WATER WHEEL 








<> LECOURTENAY <& 


CENTRIFUGAL 
PUMPS 


LECOURTENAY CO. 


26 MAINE STREET 
NEWARK, NEW JERSEY 








THPULETEALLSOI DUET 





“Wonder” Cold Pipe, Tubing and Bar Benders 
Standard +f the World 
HAND AND MOTOR OPERATED 


14 Sizes of Machines 


What it costs to bend pipe our way. Per Bend: 

-in, pipe, 5 cents 4-in. pipe, 25 cents 

2-in, pipe, 10 cents 6-in, pipe, 60 cents 
8-in.- pipe, $1.00 





Send for Catalogue 














——_ to Bending Machine Co. 
One Year to Pay 


es 
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Not just cranes... 


but material moving systems 


The moving of materials is not always a 
matter of weight, size or shape. Neither can 
it always be settled in the best way by simply 


ordering one or more cranes. 


We have encountered so many problems 
in the handling of materials that out of our 
experience we can devise ways and means of 


handling that are exactly suited to the job. 





For example, the handling of hot ashes Ghed Darker Ash-handline Miles Chane 
Philadelphia and Reading Railway, 
” 7 Reading, Pa, 

the loading of the cars has been arranged in Span of 507-6" Backer capaciey ¢ tous 


from locomotives, the cooling of the ashes, 


a very economical way for a big railroad. 
A Niles Crane system was made specially 


for this. 


Another remarkable job is the handling of 


bricks shown in the photograph. 


Let us help you to do the planning. If you 
have any problem involving the use of cranes, 
we urge you to send for a Niles Crane engi- 


neer. Get the benefit of all he knows at no 





cost to you. Write for him. 


This is the latest, the most modern effi- 


- . cient way to transport bricks. A Niles 
N iles Crane Co I oration Gantry Crane is a vital part of the 
DIVISION NILES-BEMENT-POND COMPANY system 


Philadelphia, Pa. 


NILES CRANES 
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E EXTEND the 

facilities of our 
organization to those 
desiring information or 
reports on companies 
with which we are 
identified. 
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“The Foundation 


of Electrical Practice” 
The great STEINMETZ LIBRARY 


Into these nine great books Dr. Steinmetz put practically all of e 

the electrical knowledge that gained for him the name of El t B d d Sh e 
“Electrical Wizard of Schenectady’’—the electrical knowledge ec ric on an ar 
that takes you into the background of actual practice and points 

out the reasons for everything. The books are known all over 

the world. They are accepted as standard guides and authori- oOmpan y 
ties. Any electrical man who wishes to get further in electricity 

than the actual practice—any man who wants a thorough under- 2 m 
standing of the electrical phenomena he sees and uses—should ° Incorporated in 1905 


have Steinmetz. For Steinmetz is the background, the founda- 
tion, the all-important fundamental explanation of electrical 


practice as it is carried on today. Paid-up Capital and Surplus, $100,000,000 
Put this great set in your librar 
. g y y = Two Rector Street New York 
ave this handsome set with its full treatment of the theory and 3 
pecial problems of electrical engineering at your command. = 


The handbook and the practical treatise may give you the \ TU 
simple fact you need—but Steinmetz gives you the theory and 
its application—the real solution of the problem. 


NO MONEY DOWN—SMALL MONTHLY 
PAYMENTS J A 










































Examine it ECAUSE of the unusual variety of facilities re- 

FREE quired in a plant of this type, Newport News 

builds as painstakingly on small works as on the 

" SE eee eee greatest power projects. We solicit inquiry from 

STE INMETZ LLECTRI- engineers building small as well as large hydro-elec- 
Cc AL ENGINEERING LI- tric developments. 


BRARY for ten days free 
Simply fill in and mail J 
the coupon below. This NEWPORT 


} ) News SHIPBUILDING AND Drypock Co. 
will not obligate you to 


papebase. Won: Saemate ewport News, Va. New York 3 Broadway 


. 7 


agree to return the books 
postpaid, in ten days, or 
to remit $4.00 in ten 
days and $4.00 per 
month for 8 months. 
ake this opportunity to 
see for yourself what 
these books are and how s .7 
useful they could be to 

you. Remember that they 


are the latest revisions ‘ ae p EN! E} iS 
of the Steinmetz books INE: We OR NE W: 
in a handsome specially ris 


bound library edition at aS 
a price a little less than ; 


the regular editions of DOs ad on | 
the books. 





























DETROIT ELECTRIC FURNACES 
will 
Build Power Business 
for 


THE CENTRAL STATION 


Let us help increase your revenue 
Detroit Electric Furnace Co. 





McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 


You may send me on approval for 10 days’ free examination, the 
STEINMETZ ELECTRICAL ENGINEERING LIBRARY. I agree to 
return the books, postpaid, in 10 days or to remit $4.00 in 10 days 
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2231 PARK BLVD., DETROIT 
: and $4.00 per month for eight months. : SOTTO EUETTTTT 
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Peerless Motor Features 


Automatic Self starting under full! 
load, with low inrush current. 


. Pick Up to full speed in 10 to 15 sec- 


onds. 


. Carry Full Rated load continuously 


with temperature rise not to exceed 
40° Centigrade. 


. Will Carry 100% Overload for reason- 


able time without dropping out of step. 


. Spring Barrel Assembly which works 


positively, smoothly, and is trouble 
proof, results in “Peerless” motors 
having later breakdown point and 
showing flatter speed curve than any 
other motor of its type. 


. Safe Governor—housed in safely by a 


flange on armature end-plate; each 
part in the assembly held securely in 
place by the part surmounting it. 


. Rigid Perfectly Insulated Commutator 


withstands higher speed test than we 
have been able to give it. Wonder- 
fully insulated—absolutely rigid. 


. POWER FACTOR—Very high—efh- 


ciency high at all loads. 





a) 








“300% 


Full Load Torque 
on Start, Bah” 


—snorted J. I. Gloom 


‘How can a motor give 300% full load torque 
at the start with only 250% full load current? 
It just ain’t so.” Old man Gloom thought he 
had us that time. 


Again we packed up the necessary instru- 
ments, and gave the old pessimist a demon- 
stration in his own shop. Again he was obliged 
to admit that he was convinced. 


The Peerless Repulsion Induction Motor 
will pull an enormous load on start, yet the 
starting current is strictly limited. They are 
designed to absolutely prevent any sudden 
heavy inrush of current. No disturbance of 
line current, or overloading is possible, no 
matter how many of them are on your lines. 


Point for point, Peerless Repulsion Induction 
Motors are superior. So are Peerless Poly- 
phase and D. C. Motors. 


Peerless motors are made in sizes from 1% to 
74 H. P. and for all standard frequencies and 
voltages. The line is plenty wide for all ordi- 
nary conditions. Where special conditions are 
met, we can design a special motor to meet 
them. Our engineering department is at your 
service. 


The Peerless Electric Co. 
WARREN, OHIO 


FANS—MOTORS—GENERATORS 






MOTORS 
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Prescription 


Blanks 


No doctor recommends 
a medicine until he has 
investigated conditions. 
Neither does the U.S.G. 
engineer recommendthe 
grade of brush until he 
has information on the 
motor and conditions under which 
it is to be used. 






For this reason it is necessary to have 
your load and service information 
before fitting brushes to a motor. 
Then when U. S. G. Brushes are in- 
stalled they are guaranteed to give 
you the best possible service. Try 
this specialized service on one of 
your troublesome motors. It costs 
you nothing. Write now. 


BRUSHES 


The United States Graphite Co. 


Saginaw, Mich. 


Philadelphia Pittsburgh 
St. Louis San Francisco 


New York Chicago 
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NEW 
BALDOR 


TYPE C SINGLE PHASE MOTORS 


Constant or Adjustable. Varying Speed. 
1/10 to 1/2 hp. Light Starting Duty. 


Quiet 
Compact 
Ball Bearing 


High efficiency 
High power 
factor 


Low starting 
No Brushes current 
No Commutator Low running 
No Centrifugal current 
Switch Low temperature 


rise. 





Our Bulletin No. 10 of interest to user, appliance 
manufacturer and central station. 


BALDOR ELECTRIC COMPANY 
4351-55 Duncan Ave., St. Louis, U. S. A. 





A BETTER. MOTOR 
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BUY 


NORTHWESTERN 


QUIET RUNNING 


MOTORS 


“No Motors 
but good 


motors” 





Northwestern induction motors are built 
right for severe service conditions. They 
are either constant speed or variable speed 
slip ring type. Their simple, rigid con- 
struction fit them to meet exacting 
demands. They will stand 25 per cent 
overload for two hours without exceeding a 
55 degree rise. 





Let us send you complete descriptions and 
prices. See why Northwestern can sell you 
motors that are designed right and will give 
you even more than ihe you expect 


NORTHWESTERN ELECTRIC CO. 


10 S. 18th St., Philadelphia. Pa. 3-260 Generel Motors Bidg., 
43 S. 3rd St., Minneapolis, Minn.! Detroit, Mich. 
2226 S. Srn Pedro St., Los Angeles, 


service 


65 Bellwoods Avenue, Toronto, 


3 





Cal, 
97 Reade St., New York City Ont., Canada, 
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Both ends of an M-G set controlled 
by this enclosed, dust-proof unit 


The EC&M idea in designing control equipment is to combine 
into a single unit all of the apparatus required to control and protect 
the machine with which it is used. 


The illustrations show a dust-proof automatic starter for a 
75 HP, 2300 volt motor which drives a 50 KW, 115 volt generator, 
providing excitation for synchronous motors in a cement mill. 


The starting equipment for the motor end is oil-immersed. The 
generator panel is in a dust-proof cabinet built integral with the oil 
tank. Conduit connection is provided in separate compartments 
for high voltage A. C., low voltage A. C. (for contro! circuits) and 
the D. C. circuits. 


There is a large saving in installation costs due to elimination of 
costly switchboards, bus bar supports, mounting and wiring of 
instrument transformers and other units. Expensive control rooms, 
in most cases, will not be required. 


Consult EC&M for up-to-date control equipment 


THE ELECTRIC CONTROLLER & MFG. CO. 


NEW YoRK-50 cHuRCH st. CLEVELAND,OHIO pum apgzprm-wmersroon Bus. 
CHICAGO-CONWAY BLDG MONTREAL-DRUMMOND BLDG PITTSBURGH-OLIVER BLOG 
DETROIT-DIME BANK BLDG. LOS ANGELES~ AMERICAN BANK BLDG SAN FRANCISO0-CALL BUILDING 
BIRMINGHAM-BROWNMARK BLOG. SALT LAKE CITY-228 W.SO.TEMPLE SESA'T'T'LE!-570 COLMAN BLOG 
CINCINNATI -iS4ATONAL BK BUG TORONTO-REFORD BLDG TULSA-2I7E ARCHER SL 














Timken - Equipped 


mers MotorDriving | 
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TIMKEN“: BEARINGS 


75 h.p. Allis-Chal- Fo” 


i 


42” Belt Conveyor | 44) 


in Lake Erie Lime- 
stone Plant. 





Timken-Equipped Motors 


Down in the dust of limestone plants, in the heat of 
steel mills, in the muck of sewer tunnels, in the big, 
tough jobs where there is no mercy for motors, the 
value of Timken Tapered Roller Bearings is being 
recorded. The greatest motor endurance and econ- 
omy ever known are being attained by means of 
Timken friction-elimination, Timken tapered con- 
struction, Timken POSITIVELY ALIGNED ROLLS and 
Timken electric bearing steel. 


There is no other way of carrying speed, thrust, shock, 
and highest radial load so simply and compactly. 
Shafts are shorter, rigidity is greater. Bearing hous- 
ings are smaller, ventilation is better. Starting and 
operating characteristics improve. Type of drive and 
motor position can be disregarded —Timkens always 
work equally well— no alterations. And it takes only 
a negligible amount of lubrication to maintain 
Timken-equipped motors. 























Wear, shutdowns and replacements are permanently 
warded off when Timken-equipped motors are specified. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


if 
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On a Shelf lay the 


Solution of his Problem 


O simplify production and 

cut costs, the builder of a 
household appliance wished 
to replace with a Universal 
motor, the split-phase type he 
had been using. Samples 
had been wound and tried, 
but failed under test. 


Still the manufacturer’s engi- 
neers believed a Universal 
motor that met all require- 
ments could be developed. 
On a shelf in their own lab- 
oratory they found one day 
an old Domestic Universal 
motor, and decided to experi- 
ment for themselves. 


Their random selection so 
nearly met the requirements 
that the Domestic Electric Co., 
was called in. Domestic made 
electrical and mechanical 
modifications to fit the partic- 
ular application—and today 
numbers this manufacturer 
among its most valued 
customers. 





For protection from 

overload — the Do- 

mestic Automatic 
Safety Switch. 





INDUSTRY'S BiG GEST 


























There is a great and rapidly growing demand for the Universal type 
of motor, where electrical appliances are called upon to operate on 
different currents and under varying loads. 


When correctly designed, correctly built, correctly applied, the 
Universal motor meets many requirements of service that other types 
cannot meet. It is dependable—flexible—efficient—economical. 


A correct application of the Universal motor often simplifies the 
appliance builder’s production problem—and cuts his costs. It allows 
appliance dealers to carry in stock only one a of motor and one 
assembly, regardless of the kind of current used. 


The Domestic Electric Company, a pioneer in the development of the 
Universal motor, has for many years analyzed its possible fields of use- 
fulness and the variations of design required for specific applications. 


Our engineers bring to appliance manufacturers an experience that 
is unique in the fractional horsepower field. Let them study your 
motor problems—operating as a department of your business would 
operate—and make recommendations. 


THE DOMESTIC ELECTRIC COMPANY 
CLEVELAND, OHIO 


7209-25 St. Clair Avenue 
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Carbon Brushes 


























Reason No. 4 They are absolutely uniform. You could 


break 10,000 of them and not find the 

slightest variation in their texture. And 

Jhe you would find no variation if you tested 
iy tT these brushes for electrical characteris- 

Q tics. That means unvarying efficiency in 


ie 5 £0 the commutation of your generators, 


motors and rotors. 


W. J. JEANDRON 
Factory Terminal Bldg., Fifteenth Street, Hoboken, N. J. 


Pittsburgh Office: 634 Wabash Bldg. San Francisco Office: 525 Market Street. Chicago Office: 1657 Monadnock Block, 
Canadian Distributors: Lyman Tube & Supply Co., Ltd., Montreal and Toronto 















SMITH & SERRELL = The Improved, 


. r 
Bt Washington taco [FLEXIBLE COUPLINGS: . 
Newark, N. J. ! LEXIBLE COUPLING Bushed Pin Type 


. . , handles all accidental shaft misalignments; 
For Motor, Turbine, Engine Drives cushions shocks and vibrations; is extensible 


one-half inch endwise; self-lubricated; any 
a. speed or service, All-metal., durable. 
Simple and safe. Ask for Bulletin 378. 


UUMDUEELATOEESUEE AUT) 


° Class 8605 

SUNDH E/ectric Co. Siearmuaser 
cONTAC, (FC) Oil Immersed 

Send for Bulletin 8605B 


Industrial Controller Co. 
Milwaukee, Wis. 





























AUUEDUEOOEDEEEEUECUTTOTOOVYETUNTUEUODOOTUNECOETYTTT imrrrer 
rm nt vs ares 3 
‘ = 
ie TY LINE wig i> AND SIZES IN AMERICA~ = 
i tende BEARINGS _ = 
* Automatic Starters Trade Mark Remote Switches 
Cireuit Breakers Speed Regulators ee : 
Float Switches Magnet Switches Transfer Switches 
Hand Starters Pressure Regulators Valve Control aN . iN I RK 
_ WRITE FOR CATALOG TRANSMISSION \\ Pred 4 EQUIPMENT. 
Sundh Electric Co., No. 3 Ave. C, Newark, N. J. | THE FAFNIR BEARING CO. NEW BRITAIN, CONN, © 
Branch Offices or Sales Representatives in Principal Cities i : ss 
i ibdsasbedbblasavOtaGe Aats.ncesssass.sssuahescsosessanseoraale 
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STAR 


Ball Bearing Motors 


Direct and Alternating Current up to 75 hp. Also 
generators and alternators in horizontal and vertical 
types, and motor generator sets. We build motors 
to meet your requirements. Ask fer mere data 


Star Electric Motor Co. 
Miller St. and N. J. R. R. Ave., 
Newark, N. J. 
qvvearueeereeenreenieeeerei AUTTTNATETTITN ET 


We specialize in motors, % 
to 200 hp. constant and ad- 
justable speed D.C., squirrel 
cage and slip ring ‘sc. 














Reliance Electric & Engineering Co.. 1046 Ivanhoe Rd., Cleveland, O. 
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WARD LEONARD Vitrohm Theatre 
Dimmers control lighting completely, 
easily, and accurately. 

The more than 35 years of manufac- 
turing experience back of Vitrohm 
Dimmers contribute in no small measure 
to their many superior features. 


ELECTRICAL 


WORLD 








That Ward Leonard is constantly look- 
ing ahead. to anticipate every lighting 
control need of the Theatre Industry is 
assured by constant researclti and an 
honest endeavor to make each installation 
of Vitrohm Dimmers an example of Ward 
Leonard craftsmanship and engineering. 


Ward LeonardFectric Sey 
31-41 South Street Ne Mount Vernon. N. Y. 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Advertised in This Issue with Names of Manufacturers 


Readers interested in any articles not listed in tnese pages are 
cordially invited to inform us of their wants and every effort will 
be made to out them in touch with the proper manufacturers. 


care is 


taken 


This index is published as a convenience to the reader. 
accurate, 
assumes no responsibility for errors or omissions. 


to make it 


Every 


but ELECTRICAL Wor.Lp 


Readers’ Service Department—ELECTRICAL WORLD, Tenth Avenue at 36th Street. New York 





Air Compressors 
Allis-Chalmers Mfg. 
General Electric or 
Ingersoll-Rand Co. 

Air Preheaters 
Combustion Engr. Corp. 


Air Preheaters, Foster 
Power Specialty Co. 


Alr Washing and Condition- 
ing Apparatus 
Sturtevant Co., B. F. 
Alternators 
Burke Elec. Co. 
Anchors, Guy 
Everstick Anchor Co., 
Hubbard & Co. 
Kearney Corp., James R. 
Matthews Corp., W. N 
Are Welders. Portable 
Lincoln Electric Co. 
Ohio Brass Co 
Westinghouse Elec. 
Co. 
Armature Repair Machinery 
Electric Service Supplies Co. 
Asbestos 
Johns-Manville Corp. 
Ash Conveyors 
Combustion Engr. Co. 
Babbitts 
Westinghouse Elec. 
Co. 
Batteries, Dry 
Western Electric Co. 
Batteries, Storage 


The 


& Mfg. 


& Mfg. 


Electric Storage Battery Co. 


Wattery Charging Apparatus 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Wagner Electric Corp. 
Ward Leonard ee Co. 
Westinghouse E. . Co. 


Bearings 

Ball 

Fafnir Bearing 
Roller 

Timken Roller Bearing Co. 
Thrust 

S. Morgan Smith Co. 


— Conduit 


Co. 


& W. Electric Spec. Co. 
De Fuse 
Westinghouse Elec. & Mfg. 
Co 
Blowers 


Sturtevant Co., B. F. 


tioller Room Instruments 
(See Tnstramenta) 


Boilers 
Waste Heat 


Combustion Engr. Corp 


Ladd Water Tube Boiler Co. 


Water Tube 
Babcock & Wilcox Co 
Combustion Engr. Corp 


Ladd Water Tube Boiler Co. 


Volts 

Carriage 

Hubbard & Co. 
Crossarm 

Hubbard & Co. 
Expansion 

Hubbard Co. 

Machine 

Hubbard & Co. 
Bonds, Rail 

Ohio Brass Co. 
Rooks, Technical 
McGraw-Hill Book Co.. 
McGraw-Hill Catalog & 


Directory. Co., Ine. 
Boosters 

Allis-Chalmere Mfg. Co. 
Genefal Electric Co. 
West/nghouse E. & M. Co 
Soxes 

Fuse 


Genefal Electric Co. 
Schweitzer & Conrad. Inc. 
Junction and Outlet 
General Electric Co. 
Westinghouse BE. & M. Ce 
Meter and Service 

General Electric Co. 
Braces, Crossarm 


Bates Steel Corp.. 
Hubbard & Co 


Walter 





Inc. 


rackets and Pins, Metal 
Hubbard & Co. 
Brakes, Electric 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. 
Co 
Brushes 
Carbon 
United States Graphite Co. 
Dynamo and Carbon 
Jeandron, W. J. 
Motor and Generator 
United States Graphite Co. 
Buckets 
Mead-Morrison Mig. Co. 
Buckets, Clamshell 
Blaw-Knox Uo. 
Buildings, Stee) 
Bates Steel Corp., Walter 
Blaw-Knox Co. 
tus Bar Supports 
Electric Power Mauip. Corp. 
General Electric 
Ohio Brass Co. 
Railway & Indus. Eng. Co. 
Schweitzer & Conrad. Inc. 
Westinghouse E. & M. Co. 
Bus Bars and Bus Tubes 
American Brass Co. 
Bushings, Porcelain 
Ohio Brass Co. 
Cable (See Wires & Cables) 
Cable Accessories, End Bells 
and Racks 
Electrical Engineers’ Equip 


Co. 
General Electric Co. 
Hubbard & Co. 
Philadelphia Elecl. 


Co 
Standard Underground 
Cable Co. 
—_ ont Splicing Material 
G . Elec. Spec. Co. 
Pn lina Underground 
G. 


& Mfg. 


& W. Electric Spec. Co. 
Cabling Machinery 
American Ins. Machy. Co. 
Caps, Ground 
ubbard & Co. 
Carbon Products 
United States Graphite Co. 
Catenary Trolley Materials 
Ohio Brass Co. 
Cell Structures 
Deceleco, Ine 
Cement, High ‘Temperature 
Johns-Manville Corp. 
Cireutt Breakers 


Apayseen Mfg. Co., A. & 
Condit Elec’! Mfg. Corp. 
General Electrie Co. 


Roller-Smith Co. 
Schweitzer & Conrad, Inc. 
Sundh Electrie Co. 
Ward Leonard Electric Co. 
Westinghouse E. & M. Co. 
Air 
Cutter Co. 
Enclosed Air 
Cutter Co. 
Clamps 
Cable, Supporting 
Matthews Corp., W. N. 
Ground Connection 
Railway & Industrial 
Ener. Co. 
Sherman Mfg. Co., H. B. 
Guy 
Hubbard & Co. 
Matthews Corp., W. N. 
Trolley 
Ohio Brass Co. 
Wire 
Wire-Lock Clamp Co. 
Cleate 
Blake Signal & Mfg. 


Co. 
Imperial Pa Co. 
Thomas & Sons Co.. 


Clevises 
Hubbard & Co. 


& Co. 
Pittsburgh Transformer Co. 
Clutehes. Magnetic 


Coal and Ash Handling 
Machinery 

Combustion Engineering Co. 

Coils 

Choke 

General Electric Co. 

Ry. & Industrial Eng. Co. 

Schweitzer & Conrad, Inc. 

Westinghouse E. & M. Co. 


Compensators 

“ied Controller & Mfg. 
JO. 

Compressors, Air 

Worthington Pump & 
Machy. Corp. 

Condensers 

Static 

by: yepeteee Elec. & Mfg. 
0. 


Steam 

Allis-Chalmers Mfg. Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Westinghouse E. & M. 
Worthington Pump & 

Machy. Corp. 

Condenser Tubes 
American Brass Co. 
Conduits, Fibre 

Fibre Conduit Co. 
Johns-Manville Corp. 
Conduits, Interior 
Johns-Manville Corp. 
Conduits, Underground 
Fibre Conduit Co. 
Johns-Manville Corp. 


Coney Flexible, Steel, 


£ 
General Electric Co. 


Conduit, Rigid, Aluminum 
Aluminum Co, of America 
Connectors and Terminals 
Electric Power mato. Corp. 
General Electric 
Railway & Industrial 
Ener. Co. 
Sherman Mfg. Co., H. B. 
Westinghouse E. & M. Co. 
Connectors, Solderless Ser- 
vice 
Kearney Corp., James R. 
Contact Points 
Baker & Co.. Inc. 
Contactors 
Electric Controller & Mfg 
Contact Rail Material 
Electric Service Supplies Co. 
Ohio Brass Co. 
Control, Electric Valve 
Cutler-Hammer Mfg, Co. 
(Dean) 
Control, Railway 
Westinghouse Elec. 
Co 
Control Systems 
Electric Controller & Mfg 


Co. 


& Mfg 


‘0. 
Ward Leonard Electric Co. 


Controllers 
Automatic 
Cutler-Hammer Mfg. Co 
Ward Leonard Electric Co. 
Crane 
Electric Controller & Mfg. 
Co 
Motor 
General Electric Co. 
Industrial Controller Co. 
Sundh Electric Co. 
. atom Electric Mfg. Co. 
Ward Leonard Electric Co. 
Westinghouse E. & M. Co. 
Pheostatic 
Ward Leonard Electric Co. 
Speed 
Ward Leonard Electric Co. 
Converters 
Booster 
Allis-Chalmers Mfg. 
Westinghouse Elec 
Co 
Rotary 
Wagner Electric Corp. 
Synchronous 
remem” Elec. & Mfg. 


Co. 
& Mts 


Conveyors, Belt 
Sturtevant Co.. B. F. 


Cord 
Are 
Samson 
Flexible 
Simplex Wire & Cable Co. 
Portable, Rubber Covered 
Simplex Wire & Cable Co. 
Trolley 
Samson Cordage Works 

Cords and Cables, Flexible 
Okonite Co, 

Simplex Wire & Cable Co. 

Couplings, Flexible 
Smith & Serrell 

Couplings, Rigid (Shaft) 
Smith & Serrell 

Crane Motors 

General Electric Co. 


Lanp 
Cordage Works 


Westinghouse E. & M. Co. 
Cranes 
Electric 
Niles Crane Corp. 
Shepard Elec. Crane & 
Hoist Co. 
Traveling 
Maris Bros. 
Niles Crane Corp. 
Shepard Elec. Crane & 


Hoist Co. 


Cross-Arms 
Hubbard & Co. 
ne Elec’l & Mfg. 
JO 

Ry. & Industrial Bes. Co. 
Thomas & Sons Co., } 
Western Electric Co. 

Steel 

Bates Steel Corp 
Cutouts 

General Electric Co 
Matthews Corp., W. N. 
— Elec. & Mfg. 


Plug 

Kearney Corp., James R. 
High Tension 
Schweitzer & 
Series 

G. & W. Elec Co. 
Transformer 

Wagner Electric Corp. 


Devices, Protective 

Condit Elec’] Mfg. Corp. 

Electric Power Equip. Corp 

General Electric Co. 
Roller-Smith Co. 

Ry. & Industrial Eng. Co 

Schweitzer & Conrad. Inc. 

Westinghouse E. & M. Co 

Dimmers, Theatre 

Ward Leonard Electric Co. 

Doors for Bin and Switch 
Compartments 

Deceleco, Inc. 
Johns-Manville Corp. 


Walter 


Conrad, Inc. 


Spec 


Hubbare & Co 
Ingersoll-Rand Co. 
Economizers 

Babcock & Wilcox Co 
Electric Railway Materials 
Ohio Brass Co. 
Electrification Materials, 

Steam add 

Ohio Brass Co. 


Enameling Machinery, Wire 
American Insulating Ma- 
chinery Co 

Engineering Building & 
Equipment 
Austin Co. 

Engineers, Consulting 
(See Directory of Engi- 
neers) 

Engines 
Diesel 
Busch-Sulzer 
Engine Cu 
Lombard Governor Co. 
Worthington Pump & 
Machy. Corp. 

Gas 
Allis-Chalmers Mfg. Co. 

Werttineke Pump & 
Machy. Corp. 

Ou 


Bros., Diese} 


Rusch-Sulzer Bros Diese! 


Engine Co 


Steam 

Allis-Chalmers Mfg. Co. 
Equipment, High Tension 
Ohio Brass Co. 

Schweitzer & Conrad, Inc. 
Equipment, Switching 
Kearney Corp., James R. 


Fan Motors 

Century Elec. Co. 

Genera! Electric Co. 
Rockbestos Products Co. 
Western Electric Co. 
Westinghouse E. & M. Co 
Fans (Exhaust and Venti- 
lating) 

Century Electric Co. 
Wagner Electric Corp. 
Westinghouse E. & M. Co. 


Fault Locators 
Matthews Corp., W. N. 
Fence, Woven Wire 
Cyclone Fence Co. 


Fibre 
Continental 
Financial 
Electric Bond & Share Co. 
Foshay, W. B. 
Flooring, Open Steel 
Blaw-Knox Co. 
Furnaces 
Combustion Engr. Corp. 
Furnaces, Electric 
Pittsburgh Electric Fur- 
nace Corp. 
Fuses 
High Tenston 
a ~aieeas Engineers Eauiv. 


Gcutiel Electric Co. 

Matthews Corp., W. N. 

Schweitzer & Conrad Co. 

Weettecnouss Elec. & Mfg. 
Yo. 

Renewable 

Westinghouse E. & M. Cea. 

Standard 

Condit Elec’l] Mfg. Corp. 

General Electric €o. 

Westinghouse E. & M. Co. 


Galvanizing 
Hubbard & Co. 


Galvanizing, Hot Dip 
— Expanded Steel Truss 
‘0. 
Bates Steel Corp.. Walter 
Lehigh Structural Steel Co. 
Newport News Shipbuilding 
& Dry Dock Co. 


Gates, Head and Sluice 
Newport News Shipbuilding 
& Dry Dock Co. 
S. Morgan Smith Co. 


Guards, Lamp 
Matthews Corp., 
(fiears 
Continental Fibre Co. 
Westinghouse Elec. & Mfg. 
0. 
Generators 
Allis-Chalmers Mfg. Co. 
Burke Electric Co. 
Belt Driven 
Westinghouse Elec. & Mfg. 
Oo 
Engine Driven 
Westinghouse Elec. & Mfg. 
oO 
Steam 
Combustion Engr Corp. 
Waterwheel Driven 
“oumnencaes Elec. & Mfg. 
‘0. 


Generating Sets 
General Electric Co. 
Westinghouse E. & M. Co. 
Direct Connected & Geared 
Westinghouse Elec. & Mfz 
Co. 
Motor 
Allis-Chalmers Mfg. 
Turbine Driven 
Westinghouse Elec. & Mfsz 
Co. 
Generator Sets | 
Wagner Electric Corp. 
Governors. Water Wheel 
Pelton Water Wheel Co. 
Hudraulic 


Fibre Co. 


Ww. N. 


Co. 





Ingersoll-Rand Co. 














Cutler-Hammer Mfg. Co. 





Coolers, Generator 
Sturtevant Co., B. F. 





Lombard Governor Co 





Woodward Governor Co 
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4 Horse Power Century Type RS Repulsion Start 
Induction Single Phase Motor 


Reliable Service 





tor Refrigerators, Oil Burners and House Pumps 


The design and liberal mechanical proportions of Century Type 
RS Repulsion Start Induction Single Phase Motors assure quiet, 
carefree service over long periods of time under severe operating 
conditions. Some of the desirable features which contribute to 
their quiet, “Keep a-Running” ability are — 


1 .. Rigid, and free from inherent vibration, due to liberal and 
scientific distribution of material. 


2 .. No brush-friction noises. The brushes bear on the commue 
tator only during the starting period - + + from 5 to 10 seconds, 
depending upon the connected load. 


3 .. Static and running balance tests are applied to each armature, 
eliminating vibration to the greatest degree commereially practical. 


4 .. The Century Wool-yarn System of Lubrication, standard on 
all one horse power and smaller Century Type RS Repulsion 
Start Induction Single Phase Motors, assures at least one year’s 
continuous 24-hour-per-day operation without reoiling. 


Built in all standard sizes from 1 to 40 horse power. Temperature rise not more 
than 40° Centigrade in the hottest spot. 


CENTURY ELECTRIC CoO. 7 7 1806 Pine Street 7 7 ST. LOUIS 


For More Than 23 Years at St. Louis 








‘ Keep 


YZ, to 40 H. P. 
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Mechanical 

Woodward Governor Co. 
Grounds, ete 

Copperweld. Steel a 
Paragon Electric Co. 


Ground Caps 
G. & W. Elec. Spec. Co 
Ground Rods, Galv., Copper 


Hubbard & Co. 
Hardware, Insulator 
Ohio Brass Co. 


Hardware, Pole Line 

Ohio Brass Co. 

Hangers 

Cable 

Wubbard & Co. 

Headlights, Are and Incan- 
descent 


Ohio Brass Co. 

Heaters, Feed Water 
Worthington Pump & 

Machy. Corp. 

High Tension Materials 
Ohio Brass Co. 

High Voltage Glass 
Corning Glass Works 

“Pyrex” 

Heating Devices 
Cutler-Hammer Mfg. 
General Electric Co. 
Western Electric Co. 
Hoists 
Electric and Steam 
Allis-Chalmers Mfg. Co. 
Electrical : 
Shepard Elec. Crane & Hoist 

Cc 


Co 


0. 
Head Gate 
Newport News Shipbuilding 
& Dry Dock Co 
S. Morgan Smith Co. 
indicators, Speed 
(See Tachometers) 
Indicators, Transformer Road 
eo Elec. & Mfg. 


Instrument Transformers 
General Electric Co. 
Weston Elec’! Inst. Co. 
Instrument Test Switehes 
Electrical Development & 
Mach. Co 
instruments 
Boiler Room 
General Electric Co. 
Westinghouse E. & M. Co. 
Electrical 
Ferranti Meter & Trans. 
Mfg. Co., Ltd. 
Roller- Smith Co. 
Graphic 
General Electric Co. 
Taylor Instrument Co. 
Indicatin 
General fiectric Co. 
Roller-Smith Co. 
Taylor Instrument Co. 
Westinghouse E. & M. Co. 
Integrating 
General Electric Co. 
Westinghouse E. & M. Co. 
Portable 
Roller-Smith Co. 
y -meent Elec. & Mfg 
0. 
Recording 
Landis & Gyr, Ltd. 
'Vestinghouse Elec. & 


Mfe 
Co. 
Scientific and Testing, 
Service 
General Electric Co. 
Roller-Smith Co. 
Westinghouse E. & M. Co 


Weston Elec’l Inst. Co. 
Transformer 

General Electric 
Roller-Smith Co. 
Insulating Machinery, Wire 
American Ins. Machinery 


Co 


Co. 
Insulating Material 
Asbestos 
Deceleco, Inc. 
Johns-Manville Corp. 
Cement 
Mitchell-Rand Mfg. Co. 
Compounds, Paints and 
Varnishes 
General Electric Co. 
Irvington Varnish & Ins. Co 
Mica Insulator Co. 
Mitchell-Rand Mfg. Co. 
Westinghouse E. & M. Co 
Comp. Cloth and Paper 
General Electric Co 
Irvington Varnish & Ins. Co 
Mica Insulator Co. 
Fibre 
Continental Fibre Co. 
National Vule. Fibre Co 
Laminated Phenolic 
Condensation Products 
Continental Fibre Co. 
Lava 
American Lava Corporation 
Steward Mfg. Co.. D. M. 
Westinghouse Elec. & Mfz 


Co 
Mica 
Eugene Munsell Co. 
Molded 
Bakelite Corp 
Cutler-Hammer 


Johns-Manville Corp 


ELECTRICAL 


Paper 

Irvington Varnish & Ins. Co. 
Porcelain 

Mica Insulator Co. 

oe Brass Co. 

Silk 

Irvington Varnish & Ins. Co. 


Slate 
Portland Monson Slate Co. 


ape 

Mica Insulator Co. 

Tape and Webbing 
General mlectzic Co. 
Okonite Co., The 

Transite 

Deceleco, Inc. 

Treated Fabrics & Paper 
Westinghouse Elec. & Mfg. 


Co. 
Untreated Fabrics & Paper 
Westinghouse Elec. & Mfg. 


Co. 
Insulation, Electric 
Bakelite Corp. 
(Insulators 
China, Porcelain € 
Composition 
Mica Insulator Co. 
High Voltage Porcelain 
Electric Service Supplies Co 
Franklin Porcelain Co. 
Lapp Insulator Co., Inc. 
Ohio Brass Co. 
(lass 
Hemingray Glass Co. 
Lapp Insulator Co., Inc. 
Pin Type 
Railway & Industrial 
Engr. Co. 
Porcelain. Composition 
General Electric Co 
Imperial Porcelain Works 
Jeffery Dewitt Ins. Co. 
Lapp Insulator Co., Inc. 
Ohio Brass Co. 
Thomas & Sons Co., R. 
Westinghouse Elec. & Miz 


oO. 

Porcelain 

Canadian Porcelain Co.., 
Ohio Brass Co. 
Insulator Pins 

Ohio Brass Co 
ee Elecl. & Mfg 


hemes & Sons Co., R 
Insulator, Pin Type 

Ohio Brass Co. 
trons, Electric 

Westinghouse E. & Co. 
Laminated Phenolic Pd 

sation Products 

Bakelite Corp. 
Lamp oe 
G. C. Mfg. Co. 


Ltd. 


Lamps 
Arc 
General Electric Co. 
Westinghouse E. & M. Co. 
Cable Supporting 
Matthews Corp., W. N. 
Incandescent 
General Electric Co. 
Western Electric Co. 
ee Elec. & Mfg 
‘0. 
Miniature. Inc 
General Electric Co. 
Lighting Equipment, 
Interior and Exterior 
Hubbard & Co. 
: “are Elec’). Mfg 


Westinghouse Elec. & Mf 
Cc 


0. 
Lighting Fixtures, Industrial 
—_— Elec]. & Mfg 


0. 
Lighting Standards 
Bates Steel Corp... Walter 
Philadelphia Electrical & 
Mfg. Co. 
Truscon Stee) Corp 
Lightning Arresters 
Electric Power Equip. Corp 
Electric Service Supplies Co. 
Electrical Engineers’ Equip 


0. 

General Electric Co 
Hubbard & Co. 

Ry. & Industrial Eng. Co. 
Schweitzer & Conrad, Inc. 
Westinghouse E. & M. Co 
Line Material 

Electric Service Supplies Co 
General Electric Co. 
Hubbard & Co. 

Ohio Brass Co. 
Westinghouse E. & M. Co. 
Lineman’s Safety Platform 
Hubbard & Co. 

Linemen’s Supplies & Tools 
Leach Co. 
Locomotives, Electric 
— Elec. & Mfg 


Lubricants 
Vacuum Oil Co. 


Lugs 
Sherman Mfg. Co.. H. B. 


Machinery. Mining 
Allis-Chalmers Mfg. Co. 
Machines, Pipe Bending 





American Pipe Bending 
Machine Co. 





Machines, Welding 
by ° ~ qamenerene Elec. & Mfg. 


Magnets 
Cutler-Hammer Mfg. Co. 
Electric Controller % Mfg. 


Magnets, Lifting 
Cutler-Hammer Mfg. Co. 
wepeertn Controller & Mfg. 


‘0. 

Meter Testers 
General Electric >. 
Westinghouse BE. & 

Meters 
Demand 
Landis & Gyr, Ltd. 
Westinghouse Elec. 


M. Co. 


& Mfg. 


‘0. 

Kilovolt Amperes 
Landis & Gyr, Ltd. 
Westinghouse Elec. 
Co. 

Watthour 

Duncan Elec. Mfg. 
Landis & Gyr, Ltd. 
by’ ~gueeametnaes Elec. 


& Mfg. 


Co. 
& Mfg 


Meters, Flow 
(See Instruments, 
and Boiler Room) 
Mica 
Eugene Munsell Co. 
Molded Insulation (See In- 
sniation, Molded) 
Molded Parts 
Garfield Mfg. Co. 
Molding Materials 
Bakelite Corp. 


Motors 

Allis-Chalmers Mfg. Co. 
Baldor Electric Co. 
Burke Elec. Co. 

Century Electric Co. 
General Electric Co. 
Graybar Electric Co. 
Imperial Electric Co. 
Lincoln Electric Co. 
Marble-Card Elec. Co. 
Rockbestos Products Co. 
Sturtevant Co., B. F 
Wagner Electric Corp. 
Zobell Elec. Motors Co 
Mine 


Electric 


a na Elec. & Mfz 
0. 

Railway 

Westinghouse Elec. & Mfz 

Co. 

Small 

Domestic Electric Co. 
Westinghouse E. & M. Co 
Motor Generators ase 


ee Elec. & 


‘0. 

Motor Generator Sets 
Burke Elec. Co. 
Oil and Grease, 
Vacuum Oil Co. 
Oil Burners 
Babcock & Wilcox Co 
Combustion Engr. Corp. 
Oil Engines (See Engines) 

Oil Separators and Purifiers 
De Laval Separator Co. 
Hydroil Sales Corp. 
Overhead Line Materials 
Ohio Brass Co. 
Vacking. Asbestos 
Tohns-Manville, Inc 
Painting Equip. Mech. or 

Elec’l. 

Matthews Corp., W. N. 
Panel Boards 

General Electric Co. 
Trumbull Elec. Mfg. Co 
Panels, Switchboard 
Allis-Chalmers Mfg. Co 
General Electric Co 
Pavement Breakers, 

Pneumatic 
Ingersoll-Rand Co. 
Pencils, Drafting 
American Lead Pencil Co 
Phantom Loads 

States Co., The 
Pins. Insulator 

Hubbard & Co. 

Ohio Brass Co. 


pe 

Riveted Steel 

Newport News Shipbuilding 
& Dry Dock Co. 
Riter-Conley Mfg. Co 

Pipe Frame Fittings, Elec’! 

Schweitzer & Conr Inc. 
Westinghouse Elec. & Mfe 


Platinum 
Baker Platinum Works 


Plugs 

General Electric Co. 
Westinghouse E. & M. Co 
Attachment 
Cutler-Hammer Mis. Co 
General Electric 
Pole Line Hardware 
Electric Service Sup. Co 
Hubbard & Co. 

Ohio Brass Co. 

Western Electric Co. 

ik tape Blec. & Mfe 


Lubricating 


Poles 
Cedar 
Bell lumber Co 
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Carney & Co., B. J. 
Chestnut 

Frankfort Lumber Co. 
Creosoted Southern Pine 
Texas Creosoting Co. 
Western Electric Co. 


Tron 

Archbold-Brady Co. 

Steel 

Aermotor Co. 
Archbold-Brady_ Co 

_— Expanded Steel Truss 


Bates Steel Corp., Walter 
Lehigh Structural Steel Co. 

Milliken Bros. Mfg. Co. 

Riter-Conley Mfg. Co. 
Truscon Steel Co. 

Wood 

American Creosoting Co. 

Poles, Reinforcing of 
Hubbard & Co. 

Porcelain 

Electrical Porcelain Mfrs. 
Assn. 

Potentiometers 

General Electric Co. 
Westinghouse Elec. & Mfg 


‘0. 
Cythente 
& W. Elec. Spec. Co. 

Ohio Brass Co. 

Railway & Industrial 

Ener. Co. 
Frepentees, Air 

Babeock & Wilcox Co. 
Projectors, Floodlighting 
Elec. Service Supplies Co. 
Westinghouse Elec. & Mfg 


Co. 
Pullers, Car 
Mead-Morrison Mfg. Co. 
Pullers, Slack 
Matthews Corp.. W. N. 
Pulverized Fuel Equipment 
Aero Pulverizer Co 
Combustion Engineering Co 
Pumping Systems, Air Lift 
Ingersoll-Rand Co. 
Pumps 
Pelton Water Wheel Co. 
Worthington Pump & 
Machy. Corp. 
Boiler Feed 
Cameron Steam Pump 
Works, A. 8S. 
Ingersoll-Rand Co. 
Lecourtenay Co 
Centrifugal 
Allis-Chalmers Mfg. Co. 
Cameron Steam Pump 
Works, A. 8S, 
Ingersoll-Rand Co. 
Lecourtenay Co. 
Power 
Lecourtenay Co. 
Reciprocating 
Allis-Chalmers Mfg. Co. 
Pyrometers 
Taylor Instrument Co. 
Racks, Cable 
G. & W. Elec. Spec. Co. 
Racks, Secondary 
Hubbard Co. 
Truscon Steel Co. 
Radio Apparatus 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 
Rail Bonds 
American Steel & Wire Co 
Ohio Brass Co. 
Rake, Rack 
Newport News Shtpbldg. & 
Drydock Co. 
Ranges, Electric 
oe Elec. & Mfz 


Rectifiers 

General Electric Co. 
Wagner Electric Corp. 
Westinghouse E. & M. Co 
Reels, Take-Up and Pay-Out 
Matthews Corp.. W. N 
Reflectors 
Philadetphia Elecl. & Mfg. 


Refrigerators 

Frigidaire Corp. 

General Electric Co. 

Xegulators, Feedervoltage 
Westinghouse Elec. & Mf: 
Co. 

Relays 

Condit Elee’] Mfg. Cor 
enee Controller & Mite 


Rolier-Smith Co. 
eee Elec. & Mfz 


Repairing 

(See ‘Searchlight Section) 
Replacers,. Lamp 

Me***-2ws Corp.. W. N. 
Resistance Loads 

States Co.. The 
Resistance Unite 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Ry. & Industrial Eng. Co 
Ward Leonard Electric Co. 
Resistors 

Electric Controller & Mfg 


Co 
Ward Leonard Electric Co. 
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Weptioshouss Elec. & Mfg. 


Bheostats 

Cutler-Hammer Mfg. Co. 
General Electric Co. 

Sundh Electric Co. 

Ward Leonard Electric Co. 
Rings, Cable 

Hubbard & Co. 

Screws, Lag 
& Co 


General Electric Co. 
Second-Hand Apparatus 

(See Searchlight Section) 
Archer & Baldwin, Inc. 
Belyea Co., Inc. 

Berger Bros. 


Cutter, F. B. 
Electric Service Co. (Water- 
viiet, ») 


Electric Service Co., Inc., 
Cincinnati, O. 
“hpi Repair & Equip. 


0. 

Gregory Electric Co. 

Hall & Co., Inc., i 
Hemphill & Co. L. 
Kansas City Power & Light 


Cc. W. 
Nashville Industrial Corp. 
Nussbaum Co.. V. M. 
Phoenix Utility Co. 
Randle Machinery Co. 
Ross Power Equip. Co 
Sachsenmaier Co.. George 
Scheinert Co.. 
Skeldan Ener. Co., 

Stone & Webster, Inc. 
Separators, Magnetic 
Cutler-Hammer Mfg. Co. 
than Controller & Mfg. 


Sheets 
Copper, Brass, Bronze and 
Nickel Silver 
American Brass Co. 
Electrical 
— Alloy Steel Corp. 
t 


Portland Monson Slate Co. 
Rockets and Receptacles 


Cutler-Hammer Mfg. Co 
General Electric Co 
ae Elecl. & Mfg 


Solders 
Mitchell-Rand Mfg. Co 
nehouse Elec. & 


odie Flux 
Mitchell-Rand Mfg. 
br ~ ype Elec. 


‘Mfz 


Co. 

& Mfg 
0. 

Soldering Irons 

Cutler-Hammer Mfg. Co 

Solenoids 

ee Controller & Mfg 


a. (See Coils) 
Standards, Lighting 
Truscon Steel Co. 
Staples 
Hubbard & Co. 
Staples, Insulated 
Blake Signal & Mfg. Co. 
Starters, Motor, Electric 
Condit Elec’l Mfg. Corp. 
Cutler-Hammer Mfg. Co 
Electric Controller & Mfg 


Co 
General Electric Co 
Industrial Controller Co 
Monitor Controller Co. 
Sundh Electric Co. 
Ward Leonard Electric Co. 
Westinghouse E. & M. Cu 
Steam Specialties 
Johns-Manville Corp. 
Power Specialty Co. 
Steel 
Structural 
Blaw-Knox Co. 
Milliken Bros. Mfg. Co. 
Steel, Electrical Sheets 
Mansfield Sheet & Tin Plate 


Co. 

Steel Fabrication 
Bates Steel Corp., Walter 

Steel Plate Work 
Bates Steel Corp.. Walter 
Blaw-Knox Co. 

Newport News Shipbuilding 
& Dry Dock Co. 

Stokers 
Babcock & Wilcox Co. 
Combustion Engr. Corp. 
General Electric Co. 
Westinghouse E. & M. Co. 

Stoves, Electric (See Ranges. 
Ete.) 

Structural Steel 
Bates Steel Corp.. 
Blaw-Knox Co. 

Structures, Steel 
Bates Steel Corp., Walter 

Sub-stations 
Automatic and Electro 

Pneumatic Automatic 
Westinghouse Elec & Mfg 
Co 


Walter 
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Pop likes the flowing curves 


‘‘Here, Lad— 


You’ve been telling me about all these 
different companies who have gone to arc- 
welded steel type of construction—and there- 
by improved the strength of their products and 
reduced their cost. It sounds great—but I 
have pictures of their products. Doesn’t our 
machine make a better appearance ?”’ 


A new textbook on Arc Welding 

(Price $1.50) will be sent on approval 

for five days to any executive request- 

ing it. 

Book size, 6’’ x 9’’—Total pages, 160 

Number illustrations, 200--Charts, 62 
-Divisions, 8. 
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“Sure, Pop— 


castings and rivets give great outward 
show. 


They look like strength to old eyes which 
have grown up with those standards. 


But the new eye of industry, the welding eye, 
has seen strength typified by steel, structural 
steel—and ‘“‘Stable-Arc’’ welding has enabled 
manufacturers to literally mould Structural 
Steel to meet the conditions for which they 
moulded cast iron. 

And it’s one-third the cost per pound and it increases 


production. It gives five times the strength in tension. 
And twice the strength in stiffness. 


And it dosen’t have to ride on that outward show 
you're talking about. 

You know, Pop, how a fine big overcoat hides baggy 
trousers and hip flasks. 


and many a hole in the heel is covered by gorgeous 
spats.”’ 


The Lincoln Electric Co., Dept. No. 1-9, Cleveland, Ohio 


WC-23 
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(CONTROLLERS 


for Squirrel Cage, 


Multi-speed, 
Slip-Ring and 
all D. C. Motors 


Send for bulletins and 
detailed information. 





UNION ELECTRIC MFG. CO. 
Milwaukee, Wis. 20 Sales and Service Offices 
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E 
ALTERNATORS, GENERATORS, MOTOR GENERATOR 











to 7d HP. 
Fars No. 200. 


speeds and voltages. 


was 


4O 


D. C. and A. C., Ball Bearing Motors of the 
araium commercial sizes. D. 
with Commutating Poles. 


Machines up to 
Special machines built to meet your needs 
Full details cheerfully supplied. Write 


Marble-Card Electric Company 
Gladstone. Mich, 


MOTORS. 
SETS, TRANSFORMERS, ARC WELDING EQUIPMENT 
Sales Offices: Buffalo, Chicago, Cleveland, Detroit,’ Erie, New York, Philadelphia 
Pittsburgh 
Sales Agencies: akron, Boston, Cincinnati, Indianapolis, Kansas City, St. Louis, 
Troy, N. Y. 
MARBLE-CARD MOTORS = 


C. machines up 
Get 


75 HP. All standard 
Get Bulletin No. 300. 
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CUTLER@HAMMER 


industrial Efficiency Depends on Electrical Control 


The CUTLER-HAMMER Mfg. Co. 


Pioneer Manufacturers of Electric Control Apparatus 


1212 St. Paul Ave., Milwaukee, Wisconsin. 





740). ) 8 © 
SR l@pile 


MOTORS 











developing cost. 


Superior | to 5 H.P. motors, D.C. or AC. 
built on a sectionalized plan. sed 
for special applications without excessive 


Zobell Electric Motor Corp., Garwood, N. J. 


Can be u 
Write for Bulletin. 
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Complete Manual 
Westinghouse Elec. & Mfg. 
Co 

Outdoor 

Aermotor Co. 

Electric Power Equip. Corp. 
Electrical Engineers Equip. 


Co, 
General Electric Co. 
Lehigh Structural Steel Co. 
Ry. & Industrial Eng. Co. 
Schweitzer & Conrad, Inc. 
Westinghouse E. & M. Co. 
Outdoor Steel 
Bates Steel Corp.. Walter 
Newport News Shipbuilding 
& Dry Dock Co. 
Superheaters, Steam 
Babcock & Wilcox Co 
Supplies, Electric Railway 
Ohio Brass Co, 
Western Electric 
Supplies, Electrical 
General Electric Co. 
Westinghouse E. & M. Co. 


Switchboard Supplies 
Electric Power Equip. 
General Electric Co. 
Westinghouse E. & M. Co. 

Switchboards 
Allis-Chalmers Mfg. Co. 


Co 


Corp. 


Condit Elec’] Mfg. Corp. 
Cutler-Hammer Mfg. Co. 


General Electric Co. 
Trumbull Elec. Mfg. Co. 
Western Electric Co. 
Westinghouse E. & M. Co. 
Asbestos Wood 
Johns-Manville Corp. 
Switches 

Air Break and Pole Top 
Condit Elec’l] Mfg. Corp. 
Electric Power Equip. 


Co. 

General Electric Co. 

Ry. & Industrial Eng. Co. 
Schweitzer & Conrad. Inc. 
Disconnecting 


Condit Elec’] Mfg. Corp. 


Electric Power Equip. Corp. 
Electrical Engineers Equip. 
Co, 


General Electric Co 
K-P-F Electric Co. 
Matthews Corp., W. N. 


Railway & Industrial Engr. 
‘oO. 

Schweitzer & Conrad. Inc. 

Westinghouse E. & M. Co. 

Float 

Cutler-Hammer Mfg. Co. 

Electric Controller & Mfg. 
Co. 

General Electric Co. 

Sundh Electric Co. 

Westinghouse E. & M. Co. 


Fuse 

General Electric Co. 
Matthews Corp., W. N. 

Schweitzer & Conrad. Inc. 
Horn-Gap 

Railway & Industrial 
Engr. Co 


Westinghouse Elec. 
“0. 


Corp. 
Electrical Engineers Equip. 


& Mfg. 





Instrument 

Railway & Industrial 
Engr. Co. 

Westinghouse Elec. & Mfg. 
Knife 

Anderson Mfg. Co., A. & 
JI. M 


Condit Elec’! Mfg. Corp. 

—_— Controller & Mfg. 
oO. 

General Electric Co. 

Trumbull Elec. Mfg. 

Magnetic 

— Controller & Mfg. 
40. 

Ward Leonard Electric 

Oil 

Condit Elec’! Mfg, Corp. 

Electric Controller & Mfg. 
Co. 

General Electric Co. 

Westinghouse E. & M. Co. 

Oil ergorenee ting 

G. & W. Elec. Spec. Co. 

Open Type 

Matthews Corp., W. N. 

Remote Control 

Cutler-Hammer Mfg. Co. 

Electric Controller & Mfg. 


Co. 


Co. 


Co. 

General Electric Co. 

Ry. & Industrial Eng. Co. 
Co. 

General Electric Co. 
Sundh Electric Co. 
Westinghouse E. & M. Co. 
Safety Enclosed 

General Electric Co. 
Trumbull Elec. Mfg. Co. 
Westinghouse E. & M. Co. 
Series 

Cutler-Hammer Mfg. Co. 
General Electric Co, 


Westinghouse E. & M. Co. 
Snap and Push Button 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Western Electrie Co. 

Time 

Anderson Mfg. Co., A. & 
J. M. 

Cramer & Co., Inc., R. W. 


General Electric Co. 
Landis & Gyr, Ltd. 
Paragon Electric Co. 
Westinghouse E. & M. Co. 


Switehgear, Armorclad 
Allis-Chalmers Mfg. Co. 
Switch Houses 
Condit Elec’! Mfg. 
Synehroscopes 
General Electric Co. 
Roller-Smith Co. 
Schweitzer & Conrad, Inc. 
Westinghouse E. & M. Co. 
Weston Electrical Inst. Co. 


Supplies, Railway 

General Electric Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 
Tanks 

Riter-Conley Mfg. Co. 


Tape 
Friction 
Johns-Manville, 
Okonite Co. 


Corp. 


ine, 


Test Blocks, Meter 
Test Tables, 
Theatre Dimmers 
Tools 


Electric Service Supplies Co 


Towers 


Milliken Bros. Mfg. Co., Inc. 
Riter-Conley Mfg. Co. 
Steel 

Bates Steel Corp., Walter 
Transmission 


Traps, 


Transformers 





Westinghouse Elec. & Mfg.| 
Co. 
Rubber 
Johns-Manville, Inc. 
Westinghouse Elec. & Mfg. 
Co. 
Telephones 
Western Electric Co 
Testers, Bond 
Roller-Smith Co. 
Testing Apparatus 
General :Electric Co. 
Roller-Smith Co. 
Westinghouse E. & M. Co. 


States Co., The 
Meter 
States Co., The 
Cutler-Hammer Mfg. Co. 
Coil Winding 


Live Line 
Tip’s Tool Co., 
Pneumatic 
Ingersoll-Rand Co. 
Underground Conduit 

Ry. & Industrial Eng. Co. 


Ine 


Radio 
Bates Steel Corp., 
Blaw-Knox Co. 


Walter 


Aermotor Co. 
Archbold-Brady Co 

Bates Expanded Steel Truss 
Co. 

Bates Steel Corp., 
Blaw-Knox Co. 
Lehigh Structural Steel Co. 
Milliken Bros. Mfg. Co. 

Newport News Shipbuilding 
& Dry Dock Co. 
Riter-Conley Co. 

Steam and Radiator 

Johns-Manville Corp. 


Walter 


Allis-Chalmers Mfg. Co. 
American Transformer 
Dunean Elec. Mfg. Co 
Ferranti M@ter & Trans. 
Mfg. Co., Ltd. 

General Electric Co. 
Kuhlman Electric Co 
Moloney Electric Co. 
Packard Electric Co. 
Pittsburgh Transformer Co. 
States Co., he 
Wagner Electric Corp. 
Westinghouse Elec. & 
Co. 

Bell Ringing 

weneral Electric Co. 
Westinghouse E. & M. Co. 
Distribution 

Kuhlman Electric Co. 
Furnace and Special 
Kuhlman Electric Co. 
High Potential Current 
Niagara Electric Improve- 
ment Co, 


Co. 


Mfg. 


Types 





3 
q 
3 
F 








Instrument 

Jewell Elec. Instr. Co 
Roller-Smith Co. 
Westinghouse Elec. 
Co. 

Street Lighting 
Kuhlman Electric Co. 
Tripping and Metering 
Condit Elec’l Mfg. Corp 


& Mfg. 


Tubes,, Copper, Brass, Bronze 


and Nickel Silver 
American Brass Co. 
Turbines 
Hydraulic 
Allis-Chalmers Mfg. Co. 
Leffel & Co.. James 
Newport News Shipbuilding 
& Dry Dock Co. 
S. Morgan Smith Co. 
Pelton Water Wheel Co. 
Steam 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 
Turbo-Generators 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co 


Underfloor Duct Systems 
Johns-Manville Corp. 
Valves 
Pelton Water Wheel Co. 
Valves, Gate and Butterfly 
Newport News Shipbuilding 
& Dry Dock Co. 
S. Morgan Smith Co. 
Vv ault | Units, Oil Disconnecting 
G. W.. Elec. Spec. Co. 
Valves, Brass, Gas, Water 
Steam 
Ohio Brass Co. 
Varnish, Insulating 
Bakelite Corp. 
Washers 
Hubbard & Co. 
Washing Machines 
Western Electric Co. 
Water Walls, Furnace 
Combustion Engr. Corp. 
Waterwheel Generators 
Westinghouse E. & M. Co. 
Water Wheels, Impulse 
Turbines 
Allis-Chalmers Mfg. Co. 
Leffel & Co.. James, The 
Newport News Shipbuilding 
& Dry Dock Co. 
Water Wheel Governors 
Lombard Governor Co. 


Woodward Governor Co. 

Welders 
Are 
General Electric Co. 
Lineoln Electrie Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 
Portable 
Ohio Brass Co. 

Welding Apparatus 
Lineoln Electric Co. 
Ohio Brass Co. 

Welding Machines 
General Electric Co. 
Lincoln Electric Co. 

Wrenches, Truck 
Mead-Morrison Mfg. Co 

Winches, Truck 
Mead-Morrison Mfg. Co. 








Wire and Cables 
Aluminum 
Aluminum Co. of 
Ashestos Covered 
Sturtevant Co., B. F. 

Auto 

American Steel & Wire Co 
Simplex Wire & Cable Co. 
Automatic 

Packard Electric Co. 

Bare Copper 

—- Ins. Wire & Cable 


Phillips Wire Co. 
Copperweld 
Copperweld Steel Co. 
Galvanized 

Indiana Steel & Wire Co. 
Magnet 

American Steel & Wire Co 
Hazard Mfg. Co. 
Sturtevant Co., B. F. 
Paper Insulated 

Okonite-€ 


America 


} Callender Cable Co 
Simplex Wire & Cable Co. 
Radio 
Packard Electric Co. 
Resistance 
Hoskins Mfg. Co. 
Westinghouse E. 
Rubber Covered 
Amer. Ins. Wire 
C 


& M. Co. 
& Cable 


oO. 
American Steel & Wire Co 
Belden Mfg. Co. 
Hazard Mfg. Co. 
Okonite Co., The 
Phillips Wire Co. 
Roebling’s Sons Co., John A 
Safety Cable Co. 

Simplex Wire & Cable 
Western Electric Co. 
Solid and Stranded 
American Brass Co. 
Splicing Materials 


Co. 


Okonite Co. 
Okonite-Callender Cable Co 
ree 

Okonite Co. 

Simplex Wire & Cable Co. 
Underground 

American Steel & Wire Co 
Hazard Mfg. Co. 

Simplex Wire & Cable Co 
Varnished Cambrie 
American Brass Co. 
American Steel & Wire Co 
Okonite Company, The 
Simplex Wire & Cable Co 


Weatherproof 
American Brass Co. 


Amer. Ins. Wire & Cable 
Co. 

American Steel & Wire Co 
Belden Mfg. Co. 

Hazard Mfg. Co. 

Okonite Co., The 

Phillips Wire Co. 

Roebling Sons Co., John A 


Safety Cable Co. 

Simplex Wire & Cable Co 
Western Electric Co. 
Welding 


American Steel & Wire Co 
Wireless Apparatus 

General Electric Co. 
Westinghouse FE. & M. Co. 
Wood pins 

Philadelphia Flecl. & Mfa 
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For Heavy Duty 
ALLIS-CHALMERS 


Centrifugal Pumping 
Units 


A Mine Operator writes: 


“T can only say that any representa- 
tions made by this Company will 
certainly line up with later experi- 
ences. We are more than pleased 
. 4 with the operation of the Allis- 
ee Chalmers pump.” 


Efficiency guarantees which are conservative coupled with design 
and workmanship of the best assure purchasers of our Combined 
Centrifugal Pumping Units that the expected performance will 
always be obtained and generally surpassed. We are anxious to assist 
pump users in the selections of the most suitable units and our recom- 
mendations are based on our many years experience in the pumping 


field. 


Our centrifugal pump 
Bulletin 1632E which 
describes our = stan:- 
ard pumps contains 
information of value 
to all pump users and 
will be sent on re- 
quest, 








ALLIS -CHALMERS 
PROOUCTS 
Flour and Saw Mill Machinery 
Power Transmission Machinery 
Pumping Engines-Centnfugal Pumpe 
Steam and Electric Hoists 
Ai Compressors - Air Brakes 
Agricultural Machinery 









ERS 
ALLIS-CHALMERS 
PRODUCTS ce 
Electrical Machinery 


Steam Turbines 
Steam Engines MANUFACTURING COMPA NY 
Gas and Oil Engines 
Hydraulic Turbines 
Crushing and Cement 


a mising Machinery MILWAUKEE, WISCONSIN. U.S.A 
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